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MPACT! 
MMICAL! 


Now you con get all the advantages of fully magnetic 
cirevit breaker protection in load centers that ore trim and 
compact — with breakers that ore interchangeable with 
other new single pole individvally housed breokers! Now 
you can get utmost fexibility with minimum stock — moke 
vp your own combination right on the job! New you con 
forget abevt derating new you can benish the 
nuisance of felse tripping new you con moke sotis 
factory installations of circuit breakers in warm or poorly 
ventiloted locations— where space ond cost are important! 


These compoct new Murray load centers ore available in 

2, © or & circuit models. They come equipped with the 

sensationel new small size Murray fully magnetic circuit 

breakers — now 30 per cent semaiier thon previous fully 

magnetic circuit breakers — avoileble in ratings of 10 

through 50 amp. They seve you time save you trouble 

save you money — yet ossure the user positive prote< 

tien combined with utmest satisfaction! 
See for yourself «hy Murray fully magnet 
Dreokers ent tro trem heat never coed 
derating ciweyvs <corry rotted cod plus 
hormiesns ever'oods ever * worm ocetons 
ond poorly ventileted panels. Cleor, simple 
diagrams tell the story in this folder. Write 


for your copy today 
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ABOUT THE COVER 


Every year about the middie of 
Novernber, Electrical World's man 
aging editor Dan Braymer starts plan 
ning his Christmas cover. He plons o 
picture which will tell an industry 
story tied up with Christmas 

This year it was Dal Mallard, our 
consulting art director, who come up 
with the idea of two youngsters look 
ing Out a Christmasy window oat a 
meter reoder 


Ca oe eee ae 


The girl is Dai Mallard’s daughter 
Beverly, 14, who is a freshman at 
Kent Place school. The picture wos 
snapped at their house at 2 West End 
Ave, Summit, N. J The boy, who 
reaily didn’t want to pose at all and 
was cajoled from tears just before the 
shutter snapped, is Richard ‘Ricky 
Young, 342, som of Mr. and Mrs 
Lloyd $ Young, neighbors of the 
Mallards 

The meter reoder, Warren Apgar 
works for Jersey Central Power & 
Light Co 

It's a pretty good thing we snapped 
this picture on the doy we did, be 
cause the next day was Soturday 
Nov. 25, the doy of the big blow 
remember? About every utility worked 
around the clock that day and for 
several days following, restoring serv 
ice in many areos after one * the 
worst land storms this port of the 


country has seen in years 


STATISTICAL ISSUE 
Electrical World’s next big proj 
ect is well advanced and will soon be 
ready for the printer This is the 
Statistical Number, which this yeor 
comes out on January 29, and which 
we'll tell you about more fully in oa 
forthcoming issue 


THE EDITORS 


BDacewber 16, 1950 


Published weekly MoGraw Publishing ¢ 


Executive, Editorial and Advertising Office: McGraw-Hill Building, 330 W. 42nd &t., New York 18. NW. ¥. Curtis W. McGraw, President: W 
Presider Joseph A. Gerardi, Vice. President 
B. Smith, Editorial Director; Neilson Bond, Vice-President 


Electrical World 


Published for 76 yeors for those engaged in the business of 
generating, transmitting, distributing or applying electric power 


Vol. 134 No. 25 CONTENTS December 18, 1950 


Editorials ea : 67 


News: The Electrical Week Washington Cornmment Technical Notes 69 


“Reach” Limits are Measure of Switch Performance By A.M. Andersson 79 
Design guide based on 400 test and movie of resulting arcs 


Cooling Water Shortage Prompts Four-Source Supply 8yJ.H.Hochuli 82 


Condensers fed from river, spray pond, cooling tower or well 


Two Numerical Indexes Evaluate Meter Test Dota By FH. Busch 84 
Meters are compored as to type, hoendling and prior test 


Microwave Proves Dependable in Action By T.A. Phillips 87 
Has operated 16 months in high ambient and severe dust conditions 


Fuel inventoried at Saving of 25% By Biron Genser ond Edward A. Schuch 88 


Philadelphia utility measures its coal piles from the oir 


Adequate Wiring Dramatized by Demonstration Panel 8yR W. Wilson 91 


Customers see difference between adequote and inodequate wiring 


Radioactive Tracers Solve Problems... . By Henry S..Walker and Andrew Gemont 92 


Authors tell how to trace flyash and find buried manhole covers 


BPA to Record Automatically Flow of Columbia By Donald L. Wylie 95 


Electro-mechanical networks will provide record of stream flow 


CT Differences Overcome with Relay... By J. J. Somson and E. L. Michelson 96 


Tests prove effectiveness of percentage-type, pilot-wire relay 


Scroll Case Placed in Week with Single Concrete Pour 


Continuous conc reting operotion replaces numerous shallow pours 


Departments 


How To Manufacturers and Markets 
Engineering Reference Sheets 


New Electrical Construction 
Load Building Sooks 

New Equipment 
News About People 


Catalogs & Bulletins 
ndex of Advertisers 
Letters 158 


RALPH H FLYNN, Publisher FISCHER BLACK, Editor DANIEL T BRAYMER, Managing Editor 


ARCHER E KNOWLTON Senior Associate Editor EDWARD ALLEN Midwestern Editor 
FRANK R INNES Associate Editer MOWARD S KNOWLTON New Engiend Editor 
ite JOSEPH A ROBINSON Pacific Coast Editor 

aaa ane Aasneisan Sieve RUE Mm SHOOP Middie Eastern Editor 
EARL CARVER Art Editor 

FRANCIS J KOVALCIK Assistant Editor BERLON C COOPER Lighting Consultont 
KENNETH M GELLHAUS Assistent Editor GEORGE B BRYANT, JR. Mgr Washington Bureou 
LOIS A STEWART Assistont News Editor RONALD D ROSS Washington Correspondent 


Associote Editor 


DISTRICT MANAGERS, & F Coffey, New York; N V Paoimer, Boston; F P Coyle, Philadelphia; 
C R Lippold, Clevelond; E S$ Chopin, Detroit; W H Meneilley, Chicago; J T Schaefer, St Lewis 


WORLD NEWS BUREAU, Ruwell F Anderson, Editor; London, Ports, Frankfurt, Moscow, Tokyo, 
Bombay, Melbourne, Rio de Janeiro, Buenos Aires * DOMESTIC NEWS BUREAU, Atienta, Chicago, 
Cleveland. Detroit, Son Francisco, Houston. Correspondents in 43 principal cities * ECONOMICS 
DEPARTMENT, Dexter M Keezer, Director; William F Butler, Senford S$ Parker, Robert P Ulin 


ELECTRICAL WORLD 


Member ABC and AB Vet. 14. Ne. 25 


James WH. Moetiraew 1ei0 104s Founder. Pebtication Office. 99-120 Nerth Broadway, Albany i, N. Y. 
lard Chevalier, Executive 


Treasurer jon J ‘ k Mecretary: Paul Montgomery, Senior Vice-Prwiden Publication Division: Ralph 
and Director of Advertiong: J. E Biackbern, Jr. Vice-President and Director of Cireniation 


Subscriptions: Address correspondence to Electrical World—Sabscription Service, 99.179 N. Greadway, Albany |, N. Y.. or 35) W. 420d St, New York 18, NH. Y, 


Allow ten days for change of address 


Please indicate position and company connecti: 
Singie copies 35¢ For the Ur States and 


wbseristion orders 


4 a yea “ years 4 si f me yeat, Sli f tw ‘a $14 for three years Canadian 
years, $90 1 hree yeers All other wmtries $20 fo nme pear. 820 for two years, $40 for twee 
yt (Office at A bang a atede he Act of March 3, Printed in USA. Copyright 1960. by 
ontemte 





Its Long» 
LIFE ' 


Neerly 100 members of the Signal Section of 
the AAR inspected the entire Okonite opera- 
tien, during the September meeting in New 
York. The Okeonite plont is open te quolified 
personnel for on inspection at ony time. 


OPEN souk... ae 


Te's no secret why Okonite cable has a longer life than ordi- 
Mary cable. The reason lies in rigid adherence to a program of 
foustant research, the use of proved materials processed with 


expert workmanship and modern manufacturing techniques. 
Okonite materials are different from, and superior to, those 
used in conventional cables. For example, Okonite insulation 
is made only with Up-River Fine Para rubber —the highest qual- 
ity, longest-lasting, most uniform natural rubber available 
Okonite methods overlook no detail. For example, copper 
conductors are triple-cleaned physically, chemically and elec- 
trolytically, They are coated not with tin, but with Okoloy, a 
corrosion-resisting lead alloy. All rubber for the insulation is 
washed and air-dried. Insulation and Okoprene sheath are 


applied simultaneously by the exclusive strip process and vul- 
canized only once... in a metal mold. This assures perfectly 
centered conductors, more stable and longer-lived insulation 
and sheath. 

Such scrupulous attention to vital cable manufacturing 
steps characterizes every part of the Okonite process. Because 
of this, Okonite confidently subjects every finished cable not 
only to high voltage a-c tests, but also to self-imposed 
super-voltage d-c tests in excess of those used by any other 
manufacturer. 

The life of an Okonite cable is an open book. We would 
like you to see for yourself the materials and methods that 
add years of life to Okonite cable. You can make arrange- 
ments for a plant visit through any of our district offices or 
simply write to The Okonite Company, Passaic, N. J. 


THE BEST CABLE IS YOUR BEST POLICY 


° | | T E O® insulated wires and cables 
aa 


Seas 
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all Grdybhar. 


When sleet, wind, flood or fire interrupts your service, 
Graybar knows you must have replacement items fast. 
In spite of scarcities, Graybar has outstanding facilities 
for delivering them wherever and whenever you need 
them. 

Our nation-wide network of more than 100 supply 
stations (warehouses and offices staffed with expe- 
rienced personnel) provides broad accessibility to 
stocks of essential pole-line supplies. Our long-estab- 
lished relationships with select manufacturers assure 


POLES * CROSSARMS * STRAND * INSULATORS* + HARDWARE 
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PROTECTIVE DEVICES + 


their extraordinary co-operation in filling extraordi- 
nary needs. Our experience in hundreds of power-and- 
light emergencies gives us the know-how for imme- 
diate action and efficient follow-through 

Ever since the first distribution line was erected, 
power companies have been finding Graybar* service 
invaluable in emergencies . . . plenty helpful, too, in 
requirements. Graybar Electric 


Graybar Building, 


meeting everyday 
Company, Inc. Executive offices 
New York 17, N.Y. 


*Price to 1926, Western Electric Supply Dept. 5097 


IM OVER 100 PRINCIPAL CITIES 


LINE TRUCKS * CONNECTORS 





ave you always assured that al! rigid 
fut ww the same? Or have you actu 
taken time to make comparisons? 
Ife, you know that—because it's hot 
Gibped galvanirced—General Electr 
ite rigid conduit offers you extra valuc 
at no extra cost 
To hot-dip G-E White, steel pipe is 
i@imersed in a bath of pure molten zim 
hated to 860 F. The 
piecess is carefully controlled to assu 
@ fomstant 


MBA iru 


entire 


hot - dipped 


high-quality zinc coating 
protection against corrosion 
ere protection than that require 1 by 
NEC standards 

EE White is f ected by 


Glyptal* lacquer—both inside and out 


irther prote 


side. Tough and glassy sn th, thes coat 
ing actually helps to speed installatior 
by making wire pulling faster and casier 

Remember 
tection, it pays to give it the best prote 


veral Electric White 


whenever wiring needs pr 


tion you can buy (rer 
id conduit 


Section K18-1227 


1,000,000 Feet of Gas-Filled 
Cable in Successful Operation 
— Booklet Tells WHY! 


Installed in 1938, the 
first test section of 
General Electric gas- 
filled cable continues 
to provide efficient 
service today. In fact, 
with more than one 
million feet of G-E 
gas-filled cable in- 
stalled to date, there 
has never been a failure due to inherent 
causes 
Check box (A) in the coupon below 
for a copy of the “G-E Gas-Filled Cable” 
booklet. It contains complete data on gas 
filled cable — explains the principle of 
self supervision lists the advantages 
of gas-filled cable describes the three 
types of gas-filled cable contains dia 
grams of typical gas-filled cable installa 
thhons shows how you can effect siz- 
able savings through the use of G-E gas 
filled cables 


Now—a New Wire that is 
Resistant to Gasoline and Oil! 


Industrial concerns can save time and 
cut maternal costs when requirements call 
for lighting and control circuits at bulk 
fuel storage plants, refineries, and other 
locations. Where gasoline, gasoline va 
pors, and oi] are present, recommend G-E 
Geotrol wire in conduit. No heavy, lead 
sheathed cable is necessary — no addi 
tional protection i needed 

Lightweight easy to pull 
through conduit, Geotrol wire has the 


same time tested insulation as G-E Fla 


smooth 


Added to this ss an extra 


protective sheath that helps te 


men cable 
resist de 
tenioration by the hydrocarbons in petro 
leur. products. Geotrol wire, available in 
lors and Awg sizes 14, 12 
and 10, is listed by Underwriters’ Labora 
tories, Inc., for use where oil, gasoline 
and gasoline vapors are likely to occur 
For more information, check box (B) m 
the coupon 


seven bright « 


ee ey 


Construction Moterial Department General Electric Company, Bridgeport 2, Connecticut 


A--Gear-flilled Cable 
Booklet 


Nome 


Compeny 


Geotro! 
Cable 


Type TW Address 


City 
New Triple Outlet 


Tithe 


Tone Stote 


----------- GENERAL 


It pays to give circuits the 
best possible protection. Be 
sure you use General Elec 
tric renewable fuses 

the extra features. 

These measured time-delay fuses em- 
ploy a special link built to absorb heat 
during momentary overloads prevents 
the fuse from blowing prematurely, re- 
duces power -circuit interruptions. Yet, at 
the same time it gives quick, positive 
protection against dangerous “shorts” and 
overloads. 

The G-E ferrule type renewable fuse 
has a patented, captive, hinged plate 
reduces the number of loose parts to a 
minimum. That's why G-E time-delay 
fuses are so casy to renew. Simply un- 
screw cap insert new, self-aligning 
link and replace cap. That's all there 
is to it. The knife-blade type of renew- 
able fuse also has a simplified construc 
thon saves time saves lost parts 

General Electric ferrule fuse ratings 
are from 3 through 60 amperes, knife 
blade fuse ratings from 70 through 600 
amperes — both for 750- or 600-volt 
service. Order them from your electrical 
supply house 


New Triple Outlets for G-E 
Remote Control 


Here are the newest addi 
tions to General Electric's 
fast-growing remote-control 
wirtng system; triple conve 
nience outiets—one (RO-1) 
with common feed and common ground 
the other (RO.2) with separate feed and 
common ground 
The RO-1 outlet answers the need for 
additional outlet facilities helps to 
climinate the jumble created by triple 
taps so often found in bedrooms and liv 
ing rooms 


the fuses with 


Home-owners prefer to have table 
lamps that hght when the*wall switch 
ws turned ON. The RO-2 outlet simplines 
this installation by permitting the « 
trol of one or two outlets, while the re 
maining outlet or outlets remain live 

These new General Electric triple con 
venience outlets are of one-piece con 
struction. They have modern parallel 
polarized slots and a slot-finding featur: 
that guides plugs quickly into place 
Plates are casy to clean and match the 
modern design of the remote-control 
switch plate. For compicte information 
check box (C) in the coupon 
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Improve Consumer Service 


This seal on Allis-Chalmers distribution transformers means that an 
inhibitor has been added to improve still further the high quality of A-C 
Universal No. 3 insulating oil. The inhibitor extends the life of trans- 
former oil because it retards oxidation, the major cause of sludge 
formation and destructive acids that attack insulation. 


For more information on Allis- 

Chalmers distribution transform- 

ers, contact your nearby A-C sales 

whi il ge office. Or write Allis-Chalmers, 
Wt Milwaukee 1, Wis., for bulletin 


*ACP {Allis-Choimers Protected) is 61 B7 309A. A-s348 
on Allis-Choimers trademark. 


ALLIS-CHALMERS & 
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GENERATION 


mb air 


” Standard 


£6 MARK @ 


TRANSFORMERS 
RELIABLE LINKS IN THE CHAIN OF 


DEPENDABLE ELECTRICAL SERVICE 


The Electrical Industry can depend 
on STANDARD to supply transform 
ers for ANY APPLICATION in the 
production. transmission and distri 
bution of electric power. 


Power transiormers, for 
your specific transmission 
requirements, whether 


special or standard, are 
available quickly. as STANDARD 
specializes in madetoorder trans 
formers 


ht takes no longer to 


get a ape 
cially 


designed transformer than 


it 
does a stock type 


al 

. 

: 
Te 
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TRANSFORMER HIGH VOLTAGE TRANSMISSION 


Lower installation costs and less maintenance are experienced 
3 by utilities that depend on STANDARD for pole type distribution 


transformers. Rural, urban and commercial services are eco- 
nomically maintained when STANDARD transformers are installed. 
Accessory protective devices may be selected to meet your individual 
standard. Every possible need, from power station to consumer, is better 


met through STANDARD transformers specialists for a quarter 
century. Write for literature. 


OFFICES IN PRINCIPAL CITIES 


THE STANDARD TRANSFORMER CO. 


WARREN - OHIO 


ma @ 
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As in all of STANDARD 

transformers, substation 

types are designed to 
conform to industry standards. A 
complete range of sizes and types 
is built to the exact engineering 
specifications of the user. Space- 
saving and other economies are 
realized when you take advantage 
of STANDARD individualized en- 
gineering. 





Up goes the bucket with Hysplices and Hypress. 

Quickly, the 9-ton indenting force of the 

Hypress permanently joins conductor 

and Hysplice sleeve. The line is up...sure and 

secure wherever it has been Hyspliced! 

For every overhead conductor and for every size, 

there’s a Burndy Hysplice sleeve. Regardless of the 

installation, there is a Burndy tool for the job— 

manual, hydraulic or electrically-driven. Each one 

most efficient for the job it was designed to do. Talend 


MYSPLICES { 
BURNDY co.cc. 
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A STRIKING example of advanced instrumenta- 
tion is the ElectroniK Split Chart Recorder. 


The versatility of this unique instrument is such 
that it will record any two or three variables 
(temperature or a for example) ... or any 
single variable from different pieces of or 
ment... on ome dual or triple-section chart 
Typical is the chart illustrated which shows 
temperature records of lube oil to coolers, from 
coolers, and from thrust bearings. 


This instrument is a natural for efficiency and 
economy-minded operators. It simplifies com- 
parison of records between equipment. .. makes 
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instantly apparent relationship between variables 
. effects economies in mounting space and 
original costs 
You will benefit from a discussion of this re- 
corder with your local Honeywell engineer. Call 
him today... he is as near as your phone! 
MINNEAPOLIS-HONEYWELL REGULATOR CO., In- 
dustrial Division, 4568 Wayne Ave., Philadelphia 
44, Pa. Offices in more than 80 pros cities of 


the United States, Canada and throughout the 
world. 
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FAST MULTI-GAP SPARK GAP OXIDIZED 
SILICON CARBIDE VALVE ELEMENT 


All are features that make possible the high- 
speed operation of Crystal Valve Lightning 
Arresters ... assure your equipment and 
service of extra protection against lightning 
“blackouts.” 

Speed of opercition is controlled largely through spark 
gap design and construction. Crystal Valves embody time- 
proved spark gap units of multi-gap construction and 
sparkover or discharge surfaces that are smooth and flat. 

Oxidized Silicon Carbide, today's most highly de- 
veloped valve element, is an exclusive feature in Crystal 
Valves. lt provides: 


@ Low IR voltage drop and ample surge voltage 
reduction, with adequate surge energy absorption. : 

© Extremely marked valve action for follow current | 
interruption. 


® Long life since no measurable deterioration occurs 
after years of normal service. 


Specify proved protection . . . order Crystal Valves. Write 
teday and let us put your name on the list to receive our 
series of instructive booklets on lightning protection. 


December 


18 


WG 


“ ~ 
va " 
Ps \ 


1950 @ ELECTRICAL 


WORLD 





When you think 
of Electric Heat, 


think of Hoskins Chromel 


It’s a good idea, from time to time, just to sit 
back and think about electrical heating appli- 
ances. Ranges, roasters, irons, toasters ... water 
heaters, clothes dryers, space heaters, and all 
the other domestic heating devices connected 
to your lines. Think about how many of each 
there are in use today .. . and the KWH con- 
sumed by them over an average year’s 
operation. Then figure out roughly what this 
tremendous heating load means in relation to 
your total power sales. 


As a starter . . . just from readily available con- 
sumer statistics, you will find upwards of 130 
million domestic heating appliances being used 
in America’s homes today. Collectively, their 
operation will require around 30 éi/lion KWH 


Our Catalog M-1 contains helpful information for your Load Building Department 


during the present calendar year. And this col- 
lective figure has been estimated to represent 
better than 45% of the total electrical energy 
used for domestic purposes. (All statistical 
sources available upon request.) 


Why think about Hoskins CHROMEL when 
you're thinking of electric heat? Simple! Because 
Hoskins CHROMEL is the original nickel- 
chromium resistance alloy that first made elec- 
trical heating practical. It is used wherever you 
carry a heating load... whether domestic, com- 
mercial, or industrial. In fact, its consistently 
fine dependable durability has been an all-im- 
portant contributing factor in helping you de- 
velop and maintain this profitable phase of 
your business. 


want a copy? 


HOSKINS MANUFACTURING COMPANY 


44435 LAWTON AVE. 


NEW YORK 7 


CLEVELAND . 


2 DETROIT 8, MICHIGAN 


CHICAGO 


West Coest Representctives in Seottie, Sen Francisco, les Angeles 
in Cenade: Welker Metal Praducts, lid.. Welkerville, Onterie 


hel-chromium resistance alloy that first made electrical heating practical 
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you can 6 SURE... ie irs 


Westinghouse 


ONE WEAK LINK 


in your high-voltage 
motor control 


CAN GE COSTLY 


2300-4800 voltage systems pack a punch! It takes 
more than just a starter for safe control of motors 
connected to these systems. 

What's the answer? The three-way co-ordinated 
protection of Westinghouse Combination High- 
Voltage Starters. They combine high interrupting 
capacity with motor and personnel protection— 
in one unit. Contactors and fuses, as well as all 
other components, are designed for each other 

.made to work together... balanced for the 
best results. 

Each link of this three-way protection is of 
equal importance. You get positive fault protec- 
tion with type BAL fuses. Heavy-duty contactors 

either oil-immersed or air-break type—guard 
the motor. Sectionalized cabinets offer protection 
for personnel. 

Ask your Westinghouse salesman to give you full 
details and a copy of “Co-ordinated Protection”, 
booklet B-467 3. Or, write directly toW estinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. }-27003 


HIGH VOLTAGE 
STARTERS 
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Se 
to Pe 


dita: 
Ist HOOK ON RUN 


Hold Wires 
LL 


3rd: TIGHTEN BOLT 


a 4 


AVAILABLE IN ALL TYPES 


Fargo vise-type connectors are available 
in lap, straight and diagonal jaw designs 
Plated spacer bor types are recom- 
mended for dissimilar metal connections 
There are also heavy-duty, two-bolt 
spacer bar types, with “one-piece” fea- 
tures, for transmission and heavy primary 
applicotions. 


*Approved by Underwriters’ Laboratories, Inc. 
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WASHERS 


P144.4 «4 CURVED WASHER 


BOLT EYE 


GUY HOOKS 


PAX67 GUY CLAMP 


UY in Confidence 


with M.LF. “field tested” Guying Specialties! 


Each. M.LF, Guy Hook, Guy Clamp, Washer, Bolt Eye and 
Eye Nut was developed by men who have climbed the poles, EYE NUTS 


men who have first hand knowledge of the importance of 
dependable fittings 


Through bolt guying, pioneered by M.LF., is now accepted 
as general practice. M.LF. through bolt guying devices have 
no equal for economical installation, maintenance free opeta- 


tion and long service life 


Write for descriptive literature 


MALLEABLE IRON FITTINGS CO. 


POLE HARDWARE DIVISION Branford, Connecticut BOLT EYES 


N.Y. OFFICE: 30 Church St Cenedion Mir. & Dist.. LINE & CABLE ACCESSORIES, Ltd, TORONTO 


Representatives: WM. J. COTTRELL CO. Portiond, Ore @ JAMES H DREW CORP. indienapolis, ind @ INDUSTRIAL ENGINEERING & EQUIPMENT CORP 
Los Angeles, Col. @ MINTEER & JOSLER, Chicago, iti @ £ A THORNWELL, INC. Ationta, Ge @ J. P. VOIGHT. Summerville, $ C. WALTHAM. DE WITT 
& KRUSI. Sen Francisco, Col @ t ® WARD CO. Delles. Tex @ WILLIAMS SALES AGENCY, Fort Meyers, Fle @ ©. C. WITTE CO. Detroit, Mich 
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POWER TRANSFORMERS 
assembled HERE.. 


RU Rt) 
KVA 
ie 4 
Re ml 
Oil Expansion Tank 


Ry. ee 
KVA 
te 4 
Fo Ps ee 
ie Mats] 
By 


This section of the Pennsylvania plant is known as 
the Finishing Department. All Power transformers 
stop here for final assembly and finishing before going 
to the Test Department. 


The group of transformers pictured is representative 
of the types of Power transformers designed and 
manufactured by Pennsylvania. 


Transformers in this group range from 2500 Kva to 
30,000 Kva. Some are equipped with no load tap 


30,000 KVA 
132 KV 
Forced Dil/Forced Air Cooled 
Inert Gas Pressure 
SSC 


yea 
A 
Nery 

rm ie 

Oe aT 


changers; others with underload tap changers. 
Many types of cooling methods are represented -— 
self-cooling, forced air cooling, and forced oil. cooling, 


Methods of oil preservation include Inert Gas-Oil Seal, 


Oil Expansion Tank, and Inert Gas Pressure Systems. 
Other Power transformers regularly built by 
Pennsylvania have ratings up to 100,000 Kvaand 
voltages up to and including 230 Kv. 


ee. ==) Pennsylvania TRANSFORMER COMPANY 


CANONSBURG, 
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PENNSYLVANIA 


Greater Pittsburgh District 


7 








f the unit substation enclosure designed 

vanufactured and assembled in the same plant of one divisior 

oad break interr ‘ ‘ nd : rr t ompany. Quality control is consistently maintained and 
nation is assured. Results are simplif nstallation and 


either end is si ‘ iw ns proved appear € 


Uniforn pir ' h ru ¢ ‘ ve et There's an I-T-E Field Application Engineer near you t 





closing pancis a naister : perating nee you in planning future with sound enginecring 


1-T-E switchgea nformat about I Unit Substations. Call him today! 





i 








REDUCED CONDUCTOR INVESTMENT AND MAINTENANCE 


I-T-E Unit Substations distribute low voltage a-c energy to the load with shorter 
bus or cable runs. 


LOWER COST OF LOW VOLTAGE METAL ENCLOSED SWITCHGEAR 


Reduced transformer sizes at load centers require lower interrupting capacity 
circuit breakers, with resulting savings in switchgear costs. 


SMALLER WORK AREA AFFECTED BY POWER INTERRUPTION 

With individual I-T-E Unit Substations spotted at load centers, substations 
may be moved as load centers shift. Manufacturing processes in other sections 
of your plant are not affected — production is sectionalized 


TIME SAVED AT INSTALLATION 

Piecemeal deliveries involve storing, assembling, testing. I-T-E substations are 
shipped to you as complete packages: factory engineered, assembled, tested 
before delivery. Time means money — save it! 


TIME AND MONEY SAVED IN YOUR ENGINEERING AND 
PURCHASING DEPARTMENTS 


Reduce your engineering specifications to a simple, one-line diagram—all you 
need to secure a quotation, complete with physical arrangement drawings and 
specifications covering all components of the substation: primary switchgear, 
transformer, secondary switchgear 





Tower Design 
Fabrication 


When you entrust the design of transmis- 
sion towers to Bethlehem, you can count on 
getting towers to meet your every require- 
ment. This is because our engineering stati 
has had years of experience in desi 
single- and double-circuit towers, not oaly 
for varied types of terrain, but also for dif- 
ficult wind and weather conditions. Our 
shops are well located, and are equipped 
to handle every phase of tower fabrication, 
including galvanizing. Get in touch with 
Bethlehem for your next tower job. 


BETHLEHEM STEEL COMPANY. BETHLEHEM, PA. 
FABRICATED STEEL CONSTRUCTION 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Stee! Corporation. Export 


Distributor Bethiehem Sree! Export Corporetion 


500 ft, 230-KV Columbio River Crossing Tower, Portland 
Ore. Designed and fabriceted by Bethlehem for U. S. Dept 
of Interior. Conductors, 801,900 cm 44/37 A.C.S.R; ground 
wires, \ in. diameter extro-highstrength steel; croming 
spon, 3,756 ft; base width, 84 ft, 2 in.; vertical seperation 
between conductors, 24 ft. horizontal separation between 
top and bottom conductors, 27 ft; between middle con 
ductors, 37 ft; ground wire separations, 14 ft, 6 in; top 


crossorm to ground wire, 12 ft 
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you can 6¢ SURE.. ie its 
Westinghouse 


with the type ASR Synchronizing Relay 


Getting the motor started right every time— 
and providing complete protection at all 
times—are the basic functions of the new 
Westinghouse SLIPSYN Synchronous Motor 
Control. 

Heart of the new SLIPSYN is the amazing 
Type ASR synchronizing relay. Characterized 
by its extremely simple, sturdy and reliable 
design, this new relay is especially suited for 
heavy industrial service. 

The ASR not only applies the field at the 
proper speed, but also at a favorable rotor 
position for best synchronizing performance: 
It is easily adjusted on the job for best oper- 
ating conditions under actual load. 

*Trade Marth 
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SLIPSYN is the name applied to the com- 
plete line of Westinghouse Synchronous 
Motor Control, Standard types are available 
for operating and protecting all types of syn- 
chronous motor drives. Find out all the ad- 
vantages of SLIPSYN controls now. Call your 
nearest Westinghouse office or write for 
Booklet B-4379. Westinghouse Electric Cor- 
poration, P. O. Box 868, Pittsburgh 30, Pa. 

j-21588 


SLIPSYN 


ie EDOM LLL, 
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i 
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OVER 1% BILLION KVAR HRS. 


OF 99.1% TROUBLE-FREE OPERATION from its 


“But how does it stand up in the field?” 


There's only one way to get the answer — not from 
a blue-print, not from a lab report, but from actual, 
time-tested installations in the field! 


You need facts like these: “Detroit Utility reports 
that its Cornell-Dubilier capacitors have delivered 
1,863,952,800 Kvar/hrs. of 99.1% trouble-free operca- 
tion to date”. A field performance record for un- 
matched dependability! 


MORE C-') FEATURES: 
Part of a 35,640 


Kvar C-D installc- [a } ©@ Heavy-duty, multi-petticoat, wet-process, glazed porcelain 
tion used by th bushings. Longer creepage path: less breakage hazard; 


sy stem to maintain : high impulse rating. 
a uniformly high 


system power fac @ Wrap-around bracket — another C-D exclusive! Two wraps 
tor in a heovy in- extending around sides aflording greater safety against 
dustrint lead eres. impact stress in shipping and handling. 


©@ Terminal discharge resistor connected 
to each series section. instead of terminal 
to terminal. Provides effective discharge 
for each series group and balanced volt- 
age distribution. 
Smal! sections in series-parallel results 
in low voltage gradient per section: less 
heating: lower power-factor: lowest di- 
electric unit stress. 


Our engineers will be glad to show you why jong life 

ond dependable service are buill.in characteristics of 

te. Cornell-Dubilier capacitors. Catalog on request 
“ae CORNELL-DUBILIER ELECTRIC CORPORATION, 


ey a . z Department D-.i2, South Plainfield. New Jersey 
~ or Arn & 


OTmER PLANTS iN New Bedtord, Worcester and Brootline, Moss Providence, ®. 1 indionopolis, tnd., and Cleveland. Obie. 
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distinctively new 


Ingersoll-Rand 
Multi-Stage Centrifugal Pumps 


with unit-type rotor assembly 


Here's a high-pressure pump that’s completely modern in 
every detail —a compact, streamlined unit that combines 
all the latest advances in hydraulic engineering. 

Ingersoll-Rand Class HMTA pumps feature a simplified, 
high-strength, horizontally-split casing, and a unique unit- 
type rotor assembly. The roultiple volute passages between 
stages are contained in precision-machined channel rings 
— assembled on the rotor shaft and locked in position within 
the smooth, symmetrical bore of the casing. The rotor- 
assembly elements are all self-aligning — all precision ma- 
chined to fit together as a unit. 

The result — a more efficient, longer-lasting high-pressure 
pump that offers important savings in operating and main- 
tenance costs. Available in capacities to 1600 gpm and 
pressures to 1200 psi. 

FOR COMPLETE INFORMATION ask for your copy of Catalog 7233. 


CENTRIFUGAL PUMPS + Oll AND GAS ENGINES 


COMPRESSORS + AIR TOOLS + ROCK DRILLS 
TURBO BLOWERS + CONDENSERS 
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MIGHER SUSTAINED 
EFFICIENCY —made possible by 
perfectly-matched, self-align - 
ing impetier and channel ring 
assemblies, with all running 
clearances proportioned for 
minimum wear 


EASIER MAINTENANCE 
AND LESS OF IT —with simpli- 
fied, rugged construction 


throughout and casy acces- 
sibility of all parts. 


SYMMETRICAL, MAXIMUM 
STRENGTH CASING — because 
the unit-type rotor assembly 
ecluminates the need for a cas- 
ing with intricate, cast volute 
passages. 


LOWER PARTS INVENTORY -- 
because maximum inter- 
changeability of rotor-assem- 
bly parts makes it unneces- 
sary to stock replacement 
units for each individual stage. 


FLEXIBILITY OF OPERATION 


to meet changing load condi- 
tions—because pump charac- 
teristics can be altered by in- 
stalling a new combination 
of rotor-assembly units. 
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rt Circuit Problems Are Being Solved by 
Te ate «owon) STARTERS 


Ample protection for a bus of infinite KVA... no 
need to calculate existing capacity or future growth 


This is a typical installation of EC&M VALIMITOR (2300-4600 
volt) Starters. The above 150 HP pump-drive is given a 
cushioned start, and when the motor comes up to speed, 


the VALIMITOR Starter functions like any standard full- 


voltage starter 


Should a fault occur, there’s nothing to replace. The 
circuit is cleared quickly by the well-known Type ZHS 
Magnetic Contactor. Maximum fault current is limited to 
25,000 KVA (steady state current)—the KVA of the bus may 
be infinit tual fault be furt 
MAGNETIC-LATCHED Steriers infinite. Actual fault currents will urther restricted 


avtomaticelly restart efter due to impedances inherent in every system. 

voltage dips A new Under-Voltage 

Protection circuit holds the contactor EC&M VALIMITOR Starters are easy to apply. Order 
losed with full spring pressure on the 

contacts down te > ioas eatiaaes lt voltage them by HP voltage, phase and frequency. 

fails, the contactor drops out cleanly The 

contactor will be automatically reclosed 


by a small timing relay, and the motor For Complete Facts Ask for 


will restart tage returns to norma: 


within the timing of the reiay (about 2 T9-117 REPRINT Bulletin 


seconds 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET a CLEVELAND 4, OHIO 
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... to the great industry it has been 
our privilege to serve for thirty years... 
with personal “best wishes” to the men 
who specify, purchase and install Pinco 


products, from those who 


make and sell them. 


* 
PINCO 
INSULATORS 
* 


ye Percelain Insulator Corporation + * * LIMA, NEW YORK 
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Transformers 


Untegratt POWE 


: i ‘ : 
of -< . c 
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@ Two views of o 2500 KVA whstotion, serving rural consumers. The in 
stallation consists of three 633 KVA Uptegroff Power Tronsformers, O1SC, 
single phase 66,000 volts to 7200 12470 Y volts 


> | | Serving 
RURAL 


Consumers 


‘Where transformer dependability is essential to 


continuity of service, you can rely upon the 
built-in quality of Uptegraff POWER Trans- 
formers. This has been amply demonstrated by 
the operating records of Uptegraff Transformers 
in numerous rural systems. 

Design and construction details reflect exten- 
sive experience and skill in the manufacture of 
transformers. Uptegraff versatility and manu- 
facturing flexibility permit the prompt delivery 
of transformers made to meet your particular 
requirements. 

Uptegraff Power Transformers are made in 
sizes up to 10,000 KVA, 69 KV for indoor or 
outdoor service. 


R. E. UPTEGRAFF MANUFACTURING COMPANY 
SCOTTDALE, PENNA. 
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Without good clear vision on the job, even the most 

skilled production worker falls short of top performance. 

That's why good lighting equipment is a basic essential 

for consistently profitable production, 

Appleton Lighting Fixtures provide the right light, 

without uncomfortable glare, troublesome 

contrast or shadow. Each type is a model of mechanical 

ip simplicity—economically installed, easily wireds 
sees 


same conveniently servichd. 
' | ARR: g 


ee 


ra Products of more than a half century of experie ee, 
Mialite High Mounting Fixture 


ae Appleton Lighting Fixtures are made to suit every industgal 
fh -~ For High Bay Interiors 
B: 


requirement—including hazardous location§ 
whether indoors or out. For the finest illuminating 
equipment or expert assistance on any 


+ 
lighting problem, contact App! cto 


Standard for Better Lighting. 


| Pat. No. 2,530,135 
Stondard Dome Reflector wa 


Pot. No. 2,392,202 i es 
Type EVX Vented Standlite — for Filling 


The EFU—First and Still Finest Explosion-Proof Fixture Stations, Parking Areas 


Fluorescent Explosion-Proof Lighting Fixture 
Avoilable for 60, 100, 150, 200, 


Two sizes: for two 40 Watt, 48” Lamps 300 and 500 Watt Lomps, 


or two 100 Watt, 60°' Lamps 


SOLD THROUGH ELECTRICAL WHOLESALERS 


APPLETON ELECTRIC COMPANY 


17OS WELLINGTON AVENUE © CHICAGO 13, ELLEN OTIS 


Brench Offices: NEW YORK, 50 Church St. © DETROIT 3049 E Grand Bivd. © CLEVELAND, 1636 Euclid Avenve © SAN FRANCISCO, 655 Minne $1. 
ST. LOUIS, 227 Frisco Bidg ¢ LOS ANGELES, 100 N. Senta Fe Ave. © ATLANTA, 724 Boulevard, NM. E . BIRMINGHAM. 429 Brown-Mara Bidg. 
MINNEAPOLIS, 305 Fifth St. S. © PITTSBURGH, 414 Bessemer Bidg. © BALTIMORE, 100 E. Pleasent Si, * BOSTON, 10 High Sweet + DENVER, 192! Bloke Srract 
PHULADELPHIA, 1017 Cherry Street + CINCINNATI, 626 Broedway . HOUSTOM, 705 M. & M. Bidg . HAVAMA, Cube, Metecon Mo. 9. 
Resident Representetives: Binghamton, Dollies, indianapots, Kanses City, Oriendo, Milwovkee, Mew Orleans, Seottie, Portiend, Ore. 
Export Representatives: internatione! Stenderd Electric Corp., 67 Brood St, New York 4, ™. Y. 


‘ 


CONDUIT FITTINGS « LIGHTING EQUIPMENT + OUTLET AND SWITCH BOXES + EXPLOSION-PROOF FITTINGS + REELITES 





POLE 
FAILURES 


with US$ 
CREOSOTE OIL 


@ For more than 100 years, the wood pre- 
serving industry has found creosote oil the 
surest protection against wood’s natural 
enemies. It is highly toxic to termites, borers, 
fungi and dry rot. And its oily nature helps to 
minimize the checking and cracking due to 
temperature changes. 

With proper creosote oil treatment, you can 
greatly reduce natural failure of poles and 
crossarms . . . hold future replacement costs 
to a minimum 


To obtain maximum protection, use or 
specify U-S:S Creosote Oil. Continuous 
processing in the world’s largest tar distilla- 
tion plant assures you consistently high 
quality . . . consistently good results. For 
complete information, contact the nearest 
sales office listed below. 


COAL CHEMICAL SALES DIVISION 


UNITED STATES STEEL CORPORATION SUBSIDIARIES 
71 Broadway, New York 6 WN. Y. 
Sp, Chicago % 509 Terminal Tower, Clevelond 13 


A 25 Beale St, Son Francis 


CREOSOTE OIL 
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New Outdoor Current 
Transformer Type KO 


Type KO Outdoor (compound-filled) 
current transformer, Available in stand- 
ard current ratings up to and including 
800 amperes and three voltage classes 


5, 8.7 and 15 KY. 
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The excellent performance of Type 
KO current transformers is repre- 
sented in the above curves, They 
meet or better ASA and NEMA 


standards. 
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‘Mounts in 
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Type KO current transformers prt 
a installation problems ay tthe 
Slee than one. Mount on 


pole or platform, 
to meet your 


- 
ecosnesere=@ 


in ony position 
system requirements. 


Highly Accurate on Metering Burdens 


N™ VERSATILITY in rnounting 
... high accuracy in metering 
and heavy duty relay application — 
that's the story on the new Type KO 
out-door current transformer, Ling 
men like it because they can install 
it quickly, easily in any position 
Pieae leads are brought out cor 
veniently to blade type terminals 
through a porcelain bushing de 
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signed with generous creep surface. 
Secondary leads terminate in a 
weather-proof terminal box. Box 
cover readily swings open after 
loosening the barrel type locking 
bolt —- no parts to drop or lose, Sec- 
ondary connection through conduit 
openings made to stud type termui- 
nals in this sealable compartment 

Type KO transformer housing is 
completely welded, pressure tested 
and hermetically sealed. Maximum 
insulation strength is achieved by 
compound filling under a “vacuum- 
pressure’ process which entirely 
eliminates air, This results in low 
power factor and a maintenance-free 
installation 

For more information on Allis- 
Chalmers wide range of instrument 
transformers write for bulletin 
61B7168 of see your nearby A-C 
sales rc pr sentative " a3043 


ALLIS-CHALMERS, 932A $0. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS << 


Pioneers in Power and Electrical Equipment from Generation through Utilization 
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Utility ater Utility 


DISCOVERS THE SUPERIORITY OF THIS 


true Light-Duty Four Wheel Drive 


A new LD chossis with tripod der A special utility-designed service An FWD earth boring rig with full- 
rick and maintenance body being body — one of several LD's placed torque power take-off mounted on 
used off the highway in service by an eastern utility. the new LD chassis. 


NOW...the new Model LD can be supplied with 
standardized line construction and maintenance bodies 


In only a few short months, this true light-duty four-wheel- Gat oll the bee cn 
drive, has completely proved itself on utility applications. It p> the new LD — plus 
has successfully filled the gap which conventional trucks and data on how FWD's do 
conversions have long sought to do. You'll find the LD bring. /gga@ areal job on all types of 
ing all the acknowledged FW D advantages to an entirely new utility applications ...with 
FWD work range, It gives you a safe, economical opportunity over 40 different line con- 
to work on or off the highway — on a great variety of jobs — erection cad maintenence 

unite. Ask for the two bulletins —"The 
with small crew units. Investigate the LD today. Find out : rete 

Story of the LD” and “Get 
how it creates important dollar-savings and out- -performs other > @ 

More Work Done”. See 
vehicles. The Four Wheel Drive Auto Co., Clintonville, Wis.. ©, syheror write FWD direct. 
Canadian Factory: Kitchener, Ontario. 


Built by the Makers of America’s Foremost Heavy-Duty Trucks 
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They combine many odd sizes of clamps 
for wire, cable and tubing—eliminate 
specifying diameters except for special 
conductor requirements. 


Mounts on terminal pad with four half 
inch bolts on 154" centers. 


Choice of clamp position doubles con- 
ductor range for each clamp. Note « 
90° change in position can be made for 
quick selection of either of two indicated 


range sizes. 


Overlapping sides of clamping cradle 
hold cable strands together. 


Only three clamps cover full con- 
ductor range—Wire No. 4 to 4/0, 
Cable No. 4 to ‘To — ; 
800 MCM, Tub- = 
ing 36 inch to oR? = 
Two clamps for specified conductor 
sizes—Cable 350 MCM to 1250 
MCM, Tubing—'¢ inch and %%{ inch, 


RAILWAY and INDUSTRIAL ENGINEERING CO., Greensburg, Pa. 


1M CANADA — EASTERN POWER DEVICES LIMITED, TORONTO 
AM 1-T-E SUBSIDIARY 





HORN CAP SWITCHES 


INTERRUPTER SWITCHES 


CUTOUTS AND 
THERMO-RUPTER: 


DISTRIBUTIDO} 
EQUIPMENT 


SWITCH OPERATIN 
MECHANISMS 


SUBSTATIONS 


OPEN OR ENCLOSED 
ISOLATED PHASE 
HEAVY DUTY BUSE 


KIRK INTERLOCK 


SYSTEMS 


AUTOMATIC 
SWITCHING 
EQUIPMENT 


METAL CUBICLES 


TESTING DEVICES 


with cost-saving B&W 
Cyclone-Furnace Boilers 


Savings 

through simplification of collectors 
and ash-handling equipment, due to 
drastically reduced volume of fly-ash 
leaving the furnace. 


Savings 
through lower cost and maintenance of 
coal preparation equipment. 


Savings 
through higher boiler efficiency due to 
low excess air. 


Savings 


through reduction of boiler and build- 
ing size. 
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K DUST CONTROL 


The logical place to start controlling fly-ash is in the furnace, where it is produced. B& W's 
unique Cyclone-Furnace recovers extremely high percentages of ash in the form of easy- 
to-handle slag. Your collectors handle only a small fraction of the dust-loading they would 
normally receive from pulverized-coal fired boilers, even those of the slag-tap furnace 
type. This big advantage, illustrated in a typical case study below, is only one of several 
that account for selection, since 1946, of Cyclone-Furnace Boilers with total steam ca- 


pacity exceeding 14 million pounds per hour. 


750,000 LB PER HR BOILER—16% ASH— 10,000 BTU COAL—14,250 LB ASH PER HR 


; 
* 
i 
; 
. 
i 
iv 


[7] 82% COUECTOR 
EFFICIENCY 


90%, COLLECTOR 
EFFICIENCY 


—— — DRY ee 
-|| -- ASH 


-—SLAG 


INDS OF ASH PER HOUR 


POU 
TTT TTT 


POUN! ASH PER HOUR 


COLLECTOR 
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i eam Costs : BABCOC. 
Helping ay os Cost. parry re J 
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nat one 
not two ...but all three 


te 4 ORS 


FRICTION... PLASTIX... RUBBER 


The “DUTCH BRAND” trio of electrical tapes gives you an 
@pportunity to select the specific tapes or tape best suited to meet 
the requirements of your work on a performance and cost basis 
Ho one tape will do all jobs it may take one... oro 
@mbination of two electrical tapes 


The “DUTCH BRAND" trio gives you that selection for most efficient 
workmanship. 


Become acquainted with all three types of tape, then select the 
tape most suited to your needs the next time you order 


They cre ovailable at your jobbers 


af | B u 

) d ny 

she, u Yan trio Avoilable in practical sizes ond pockaging 
for contractors and industrial users 


VAN CLEEF BROS. [NC. 


Momelecterers Rubber Products te 
CHICAGO 19, U.S.A 
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Remote Control Relay System th 
instead of conventional switching tHe 
for greater to : " 
CONVENIENCE + SAFETY » COMFORT bs 
... at very reasonable cost H 
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Fe 
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LIGHTS GFF IN GARAGE 


® The above sketch shows how remote control 
relays are installed in knockouts of outlet boxes. 
The relays are controlled from any number of 
conveniently located switches operating on a 
24 volt system. Only the load circuit wiring is 4 , 
at 120 volts. = 
One relay can be operated by several control 

switches, or several relays can be operated from / 
one or more locations, using master switches. j 


ee ee 


Wrlle tor buiietin No.1008, which gives details 
of this simple, low-cost way to adequate switching: 
Square D Company, 
6060 Rivard Street, Detroit 11, Michigan 


: Ys 
LIGHTS Bu § FOR A LOOK 


THEN OFF ALL OVER 


SQUARE T] COMPANY 


MILWAUKEE 4 LOS ANGELES 


DETROIT 


SQUARE 0D COMPANY CANADA 1 


MPRA Wai Ge 


The following statement appears in the forepart 
of our Catalog: 
“The history of the Hi-Voltage Equipment 
Company is one of devotion to an ideal 
—an ideal that we will use all our 
craftsmanship and inventive genius to 
produce equipment of outstanding merit. 
Expense is not a primary consideration 
in creating Hi-Voltage switches and 
protective equipment. You can rest 
assured that each switch is designed 
for those who want the utmost io 
operating dependability.” 
Every illustration on these pages is evidence that 
we have adhered staunchly to our fundamental policy. 


Because substation and switching stations seldom 
follow any particular pattern, the dependable 
Switch Manufacturer must offer many different and 
proved designs. The most practical and economical 
arrangement of bus work and connections to circuit 
breakers, transformers, etc., dictates the varying 
designs of Hi-Voltage Switches. 


But . . . despite any variation in design . . . everyone 
of these Hi-Voltage Switches: 


1—Has the exclusive line-type, self-aligning and 
self-cleaning contacts. Tests show that the life 
of these contacts is beyond 100,000 operations. 


2—Reduces installation costs. The complete 
operating mechanism is machined at the Factory. 
No field drilling or cutting is required. The 
work done at the Factory saves hours for the 
construction crew. 


Future advertisements in this series will discuss the 
merits of each type of Hi-Voltage Switch. In the 
meantime, let your Joslyn Representative give you 
the whole story. 


tatement 


@ HOOK-OPERATED SWITCHES 
7,500 — 115,000 VOLTS 
400 — 2000 Amperes 


@ TYPE A.w 
7,500—46,000 Volts 
400 — 1200 Amperes 


@ TYPE D-N 
Side-Opening Switch 
7,500— 161,000 Volts 
600 — 1200 Amperes 


OLTAGE |, 
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@ TYPE D-C-U 
Center-Break Switch 
7,500 — 161,000 Volts 
400 — 1200 Amperes 


@ TYPES C-W a L-W 
7,500 — 161,000 Volts 
600— 3000 Amperes 


@ TILTING INSULATOR SWITCH 
7,500-- 34,500 Volts 
200—600 Amperes 


@ Hi-Voltege FUSES 
Up te 69 kv. Available in 
oll types of mounting 
up te 35,000 amperes 
rupturing cepacity. 


EQUIPMENT COMPANY 


4000 EAST 116th STREET © CLEVELAND 5, OHIO 





Sounds like an exaggeration, doesn’t it? But it’s not so far-fetched 
when you consider that this machine screw symbolizes a whole group 
of fastenings that have been failing in service because of corrosion. 
BOARD of More or less, this happens every day in American industry. 
A smal! bolt or screw or rivet, that was never designed for use under 
corrosive conditions, gives way-—and the whole machine, 
Bi RECTORS or process, grinds to a stop. 
The only way to keep out of this picture is to make sure that the 


fastenings you use are non-ferrous or stainless steel. 
meefing on id 


Harper specializes in these Everlasting Fastenings; makes them in 
over 7000 different sizes, types and alloys—Brass, Bronzes, 
& machine screw Copper, Monel and Stainless Steels; maintains large quantities in 
stock, ready for immediate delivery from distributors and 
warehouses located in principal cities. 


If rust and corrosion resistance is important to you . . . if you can 
see the real economy in replacing common steel with 
fastenings that are non-magnetic, longer-lasting, 
reusable ... write today for our catalog and 
current stock list: The H. M. Harper Company, 
8205 Lehigh Avenue, Morton Grove, III. 


New York Office end Warehouse: 200 Hudson St 

Les Angeles Office and Werehouse: 835 E. 31st St 

Brench Offices: Ationta, Cambridge, Cincinnati, Cleveland, Dollies, 
Denver, Detroit, Grand Rapids, Milwavkee, Ockland, 
Philedelphic, Pittsburgh, St. Lovis, Seattle, Toronto (Canada) 


AMERICA’S LEADING SPECIALISTS e A 4 P E R IN NON-FERROUS AND STAINLESS STEEL FASTENINGS 
EVERLASTING 2 FASTENINGS 
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< Balance Loads * 
on the basis of 
AMPERE DEMAND 
MEASUREMENT 


Capacity of distribution circuits depends on the heat- 
ing effect of the load in amperes. You can get the 
most out of your distribution system by balancing 
the load on this basis. 


Lincoln Thermal Ampere Demand Meters measure 
this capacity-determining factor and are particularly 
useful for the measurement of loading on distribution 


these meters show the value of the current which 
remains on the feeders long enough to affect the carry- 
ing-capacity of the lines and distribution equipment. 
Where instantaneous values of current are important, 


Lincoln Ampere Demand Meters can be furnished with 
an indicating ammeter to show immediately whether 


feeders. Because the indication is highly time-lagged, the load has been picked up after an interruption. 


te ee a or ee ar 


Special For “Wye"' Banks 
Standard meter-socket mounting. Type 
ADN meter has through cable for con- 
nection into “Wye” neutral leads, re- 
quiring no instrument transformers, 


For indoor Switchboards ... 
Semi-flush or surface mounting with or 
without instantaneous indicating 
ammeter. 


For Outdoor Substations . .. 
Standard meter-socket mounting with 
or without instantaneous indicating 
ammeter. 


Lincoln Graphic Ampere Demand Meters are also available for indoor or outdoor 
applications. Full information is given in these bulletins: Bulletin 461 (Type AD-2 and 
ADS); Bulletin 467 (Type ADN); Bulletins 451 and 452 (Graphic Types). 
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Get these 


| Advantages in 
_ Allis-Chalmers 


STATION TYPE 
INDOOR 
AIR BLAST 
CIRCUIT 
BREAKER 


iF 
f 


SAY. el a 


This Allis-Chulmers 14.4 kv, 1,500,000 kva inter. 
ity Air Blast Circuit Breaker is de 
severe duty requirements of station 

type service 
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Greater Safety- 
low Maintenance 5 


RATINGS AND PERFORMANCE FULLY 
PROVED by 3 phase interrupting capacity tests. 


ACTUAL INTERRUPTING TIME LESS 
THAN 5 CYCLES _.. minimizes system dis- 


turbances, eases strain on connected equipment, 


ARCING TIME ONE CYCLE OR LESS! 


Prestored compressed air blasts out arc for fast 


FE rca am 


interruption. 


SAFE DEPENDABLE OPERATION. Break- 
er is completely enclosed within grounded steel 


> One le , ‘ . . " 
housing. Operation is electrically and pneumati TYPICAL OSCILLOGRAM CURVES SHOW FAST CIRCUIT INTERRUP. 
cally trip free. TION AND SHORT ARCING TIME OF THE TYPE AB-15 AIR BLAST 


CIRCUIT BREAKER “| 
LOW COST MAINTENANCE. Negligible 
contact burning because of low arcing time. En- 
tire breaker is accessible through hinged doors. 


| LY PROVED, modern Allis-Chalmers Air Blast Circuit Breakers can be 
supplied in 14.4 ky ratings, up to 2,500,000 kva interrupting capacity, 
in accordance with the new ASA standards. 


Allis-Chalmers air blast breakers are factory assembled complete with 
cubicle, necessary control equipment and breaker air storage tank, ready to 
install and operate. 

For more information on the advantages of this modern, oil-less air blast 


power circuit breaker, contact your nearby A-C sales office. Or write direct, 
A-2794 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS 


ALLIS-CHALMER 


ELECTRICAL WORLD © December 18, 1950 





IT SURE WOULD BE TERRIFIC. . . if there we 
no such thing as bad weather. No snow, 


_ no sleet, just sunshine and clear skies 
DU RAL INE Then most any wire would do the trick. 
But, unfortunately, Mother Nature can be 


. plenty rough on ordinary weatherproof 
... at its best | 
Not Duraline* though! Because Duraline URC 
Weatherproof is built to last. Continuous interlocked 


when weather’s fibrous sheath is thoroughly impregnated with 


URC saturant and finishers. Available with either 


copper or copperclad conductor, it is scientifically 
worst! 4 Pt 3 


constructed to be the best insurance vou can buy 


5 
j 
; 
: 
‘ 
t 
i 
a 
: 
‘ 
% 
é 
‘ 
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against moisture seepage, festooning, and 
service interruption due to foreign objects 
across the line 


We have a serious copper problem now, but it's 
still our job to help out on your problems. We'll do 
our level best. Anaconda Wire & Cable Company, 
25 Broadway, New York 4, New York. 


es met oF 


The right cable for the job ANACON pA 
WIRE AND CABLE 
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THERE'S LESS 
{1 MAINTAIN 


With the 1-50 watthour meter, ali need for periodic replacement of bearings 
has been eliminated. Magnetic suspension of the rotating element eliminates 
all vertical pressure. Contrast this with a conventional meter, where pressure 


of the disk on the lower bearing is measured in tons per squore inch. 


Corrosion is eliminated by a combination of unit-molded base and stainless-steel cover- and 5 
socket-sealing rings. Accurately controlled relief gaps permit the I-50 to withstand voltage surges 
that would put an ordinary meter out of service. 


oe 


4 Each complete electromagnet is a unit assembly, not subject to misalignment. This 


unit construction makes possible an economical service plan. A complete frame and 
electromagnet assembly can be exchanged for a rebuilt one—as a unit. Cost of the as- 


sembly is no more than the cost of just a single current coil for an older meter. 


tig, to noting OL walthowr moons 


Meters of pre-1914 design should Now—with the cid of the retire- 
inn eniiead canal ment evaluator*—you can determine 
Pp se which groups of your meters are losing 


money and should be retired prompt 
Meters of 1914-1925 design lose ly. The evaluator is based on on 


revenue at high loads, justify few economic formula for meter retire- 
or no repairs. ment developed by General Electric 
engineers. Ask your G-E representa- 


tive for complete information. Ap- 
Meters of 1926-1936 design alse paratus Department, General Electric 


GENERAL €@ ELECTRIC 
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@ The newest member of the Crescent line of Wire and special hook which prevents grip from drop- 


Grips offers increased Capacity and Strength. The ping off wire. Other types of Crescent Grips are 
new Crescent £386 handles wire up to 1-1/16 inches illustrated in the Crescent Catalog. Write fora copy. 


the illustration shows it gripping a 600,000 C. M. —_———— 
; : GRIP CAPACITIES — LOADS — WEIGHTS 
Conductor. Each Crescent Grip ts factory teste d to ee 


Tunanianab pls teuaniiatnanemmnqenionpaseasennenaennedaicerapemenaene: 
“ Cc mM, w nin 
its full safe load. Every Crescent Grip is drop-forged 5 soe eet Wee, | ee perns Weighs 


, 383 3/8" (.575) $/32° 1.15 5,00 \ 432 : 
and heat-treated. Crescent Grips won't slip or jam, 8 , 156 000 Ibs.) 1% x 1h} Ibs 


' LA tabl I R 384 =| 7/16" (.437) 1/4° (250) 7,500 lbs. 1% x 1% 3% Ibs. 
easily r cascce Avaiiad in wo law ypes cepgu- . . 
‘ ‘ ‘ cwo, I § 385 13/16" (.812) 3/8” (.375) 10,000 Ibs.| 14 x 1% 4% Ibs. 


lar with corrugated jaws for bare or insulated wire 386 1" (1.000) $/8" (.625) 12,500 Ibs. 1% x 2% 8% Ibs. 


and Smooth for aluminum wire, cadmium- plated : 
I NOTE: Add -2 to catalog number if you want smooth jaw 
finish. Equipped with ring at top for hoc line hook Grip for Alun....am Wire. Example 383-2 


Crescent’ is our trade-mark, registered 
in the Unicved States and abroad, for 
wrenches and other tools. Sold by 
leading distributors and retailers every 
where aod made only by Crescent Tool 
Compeny, Jamestown, N.Y 


— Sign Mess VLA de 


Bee _ aia Mees 


cK 
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. . . 
Gage boards ot the Tampa Electric Company hove 
designation pletes mode of LAMICOID Engraving 


Stock by Hirsch Engraving Company, Tampa, Fle 


Engraved, Lamicoid, 


for clear-cut, durable designation plates 


You can count on engraved LAMICOID in designation plates—or in dials, instruction 


panels, wiring diagrams--for clear-cut legibility that lasts 


s engraved 


LAMICOID Engraving Stock is 4 sandwich-type laminated plastic. Marking 
into the surface expose a contrasting core to make a permanent impression. There's no paint 
or filling to wear off or discolor. The hard surface and core of LAMICOID resist wear 
and abrasion, weathering, moisture, fumes, acids and alkalis. It's easily wiped clean with 
a damp cloth 


Three grades of LAMICOLD, Engraving Stock, Translucent and Graphic--offer you a 


wide range of application for signs, dials, instruction pane ls, etc., either opaque or for rear 


illumination. See how you can save on first cost, maintenance and replacement, with 


LAMICOID. Contact our nearest sales office. 


MICA esubaiter COMPANY 


Schenectady 1, New York 
Offices in Principal Cities 
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Bristol All-Purpose 
Recording Voltmeters 
and Ammeters 


Lightweight and self-contained 
.+. all parts built 
for rough handling 


‘ 


2 \pa 


pole ...down.a hole 


or al] around the town 


You get the voltage and current in writing 
from these versatile, rugged instruments 


For the most efficient operation of 
your electrical system, keep an eye 
on voltage and current 


Knowing the facts 
complete, clear 


accurate, 
you can make the 
necessary corrections 
Bristol's All-Purpose Recorders 
with weather-proof case and light 


weight——handle a great variety of 


On 


work... pole-mounted, wall- 
mounted (ideal for damp ccllars 
and manholes), permanently 
mounted —or portable. 1, 2 or 3 
pen types. 

In stock for immediate delivery. 

Write for Bulletin E1100. THE 
BRISTOL COMPANY, 116 Bristol Rd., 
Waterbury 20, Conn 


Gives You the FACTS 
When and Where You Want Them 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Cut Transformer Burnouts... 
Cut Load-Check Costs...with NEW 


 L-M TRANSFORMER LOAD-ALARM 


@ Here’s the simple, economical answer to the 
problem of locating overloaded transformers. ‘The 
L-M LOAD-ALARM signals when the load is too 
preat--indicating that a transformer of higher kva 
rating should be installed. Using the LOAD- 
ALARM means 


© 


1. You save transformers because they can 
be replaced before they burn out. 


2. You eliminate the need for costly load 
“checks to locate overloaded transformers. 


3,-bbcause overloaded transformers can be 
\ormnay Sonatas and then replaced, you 
c n the number of customer low 
ge complaints. 
The LOAD- RM is a simple, thermal device 
developed by U-Mhengineers in cooperation with 
a large easterrrggtility company. It operates on 
oil temperature Wise.caused by prolonged heavy 
overload. It emits 4n audible signal which is 
usually promptly reported by the customers. 
UTILITY MAKES Sa OCK TESTS 
In tests by a large easter utility, L-M LOAD- 
ALARMS were set by time clock to operate at pre- 
determined times of the day. Foltgwing are a few 
reports aoe time the alarm began open. time 
it was reported, and location of the ‘ sformer 
and the reporter's residence. q 
1. LOAD-ALARM at 371 Villa St., 5 a St Sept 
4: a P.M. Reported from 361 Villa St 
7, 5:20 P.M. 
, LOAD- ALARM at 133 Knowlton St., 
27, 5:00 P.M. Repoited from 129 Know 
St., Sept. 27, 5:08 P.M. 
- LOAD-ALARM at 61 Grosvenor, Oct. 7, 
5:30 P.M. Reported from 40 Belmont St., 
Oct. 8, 10:00 A.M 
. LOAD-ALARM at 105 Hickory, Oct. 17, 


9:30 A.M. Reported from 111 Hickory, Oct. 
19, 4:00 A.M. 


ACTUAL OVERLOADS REVEALED BY LOAD-ALARMS 
Of the first 15 LOAD-ALARMS put in actual service 
by one utility, four operated under these conditions: 


ALARM Reported Transformer 
by | Rating 


— ameamnsasneneesenanesener const hea 
i 


| 15 Kve 
15 Kve 
15 Kve 
50 Kva 


Customer 
Empieyee 
Several customers 
Several customers 


LINE MATERIAL 


Protective Equipment 
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“Use of this device allows us to make ee use of 
our transformer capacity,” says one o in utility's 
district superintendents. “It allows us scat to make 
secondary surveys before changing transformers. 
Necessary replacements can be made during normal 
working hours instead of on overtime, and long in- 
terruptions and burnouts and resulting rewinding 
costs are eliminated.” 


MOUNTING STRAP 
CPERATING REMOVABLE 
\ con a BUSS Fuse 


— ARMATURE 


Th oe 


SEPLACEARE 
THERMAL 
f:ement 

waeser to 

maLT AT 65, 
73 08 65 

peoeers c) 


L-M L-M LOAD-ALARM 
LOAD-ALARM in position in transformer t 


Continuous overload causes the oil temperature to 
When oil temperature reaches the predetermined mel 
point of the alloy thermal element, the alloy melts, set 
off the buzzer. Transformer acts as sounding board; 
ondary conductors carry the sound to connected struct 
When customers phone (and they do!) lineman removes 
fuse through the handhole, silencing the buzzer until i 
convenient to make a load check and install a transfor 
of higher rating 


N TRY IT YOURSELF! 


B-M@LOAD-ALARMS cost 
. Order enough for 
now. Order from 

“M Field Engineer or di- 
Material Co., 


Milweukeo nein 
(a McGraw — 
pany Divi 


“Trademark 
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L-M ROUND-WOUND’ TRANSFORMERS 
give you improved overload capacity 


af 


L-M ROUND-WOUND DESIGN has always been remarkable 
for its balanced performance, and its outstandingly high short-time 
overload capacity. These advantages have been achieved without 
any sacrifice of other performance characteristics, through the 
excellent cooling 


This cooling is due to the continuously wound core with its 

cruciform shape, which provides passages for ample circulation 
of cooling oil, and the long round coils, which expose large sur- 
faces to the oil. 


Now, with ORTO (oxidation resistant transformer oil), L-M 
distribution transformers have even higher resistance to 
heat deterioration; the inhibitor greatly extends the period 

preceding serious oil deterioration; and the user gets the 
proved L-M “new transformer’’ overload capacity for 
years and years of extra service. 


L-M's ORTO oil keeps cooling passages clear of sludge; 
prevents the formation of acids that deteriorate the 
cellulose insulation; prevents corrosion and rust caused 

by acidified oil, ORTO brand oil, now supplied in 

L-M transformers, was the result of long and exten- 

sive research and development, and has been fully 
proved in rigorous accelerated service tests. 


For complete information ask the L-M Field Engi 

neer; or write Line Material Company, Trans 
former Division, Zanesville, Ohio (a McGraw 
Electric Company Division). 


* Trademark 









Now available...ORTO concentrate aC me el. ee et ae 


ORTO oil is now aveilable in a concentrate for use in L-M was the first to announce the regular use of inhib- 
existing transformers of any make or reting. Ask for ited transformer oils—another example of L-M leader- 
full infermation a ee 
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Another L=M “first”! 


L-M was the first to announce the use of inhib- 
ited oils in its transformers, and has set the 
pace for the entire industry. This is another 
example of L-M leadership in product improve- 
ment through advanced research, development 
and testing. 


a revolutionary 
new development 
in transformer oil 


“ORTO”’* brand oil is a revolutionary new inhibited oil 
that resists oxidation, acidification, and sludging. It 
lasts several times as long as a high-grade conventional 
oil. Therefore it offers these advantages: 


1 improved overload capacity 
2 Longer transformer life 


3 Lower maintenance costs 


“ORTO” brand oil has been thoroughly tested. Its ad- 
vantages are conservatively stated. It does not deterior- 
ate suddenly after the inhibitor has been used up. In 
“ORTO"” the inhibitor lasts many years. After that the 
oil still has inherently long life, with normal resistance 
and characteristics; and it then simply begins the nor- 
mal rate of deterioration. 

All this time “ORTO” has kept cooling oil passages 
clear of sludge, permitting the original unrestricted oil 
circulation, and maintaining the original high short- 
time overload capacity. By preventing the formation 
of acids, “ORTO” has protected cellulose insulation 
from deterioration, and has prevented the corrosion and 
rust caused by acidified oil. 


“ORTO"” brand oil is now available in L-M Round- 
Wound and other L-M distribution transformers. 


Ask the L-M Field Engineer for complete information, 
or wire or write Transformer Sales Department, Line 
Material Company, Zanesville, Ohio (a McGraw Elec- 
tric Company Division). 


*Trademark 
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Ot DETERIORATION 
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YEARS OF OL LIFE 


Comparative curves show the deterioration of trons- 
former oil in service. A high-grade conventional oil de- 
teriorates at a gradually accelerating rate. Over-re- 
fined oils may have a better response to the inhibitor; 
but once the inhibitor has been used up, the oil hos little 
resistance to oxidation, and deterioratesrapidly. “ORTO” 
brand oil is a high-grade conventional oil with cin in- 
hibitor which greatly extends the beginning of the de- 
terioration, which, when it finally starts, assumes the some 
gradual curve as with any high-grade conventional oil. 


tng 


@ “ORTO" oll is now available 
in bulk or as a concentrate 
for use in your existing trans- 
formers regardless of make or 
rating. Ask your L-M Field 
Engineer for details. 
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o 
unhook it... 


ema is safer 


Mun aeons 


THE LINEMAN DOESN'T NEED TO TAKE CHANCES 


when he re-fuses Line Material Fuse Cut 
outs. They're designed for safety! 


The large pull ring handle plus the little 
hook on the flipper assembly enables him 
to open, unhook and remove the door com 
pletely, re-fuse and replace it (or a spare 
fused door, if he’s in a hurry all with a 


switch stick. He doesn’t get his hands 


Ly anywhere near hot leads or contacts 


LINE MATERIAL Fuse Cutouts and 


Complete Coordinated Equipment for Distributi 


é 
/ 
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See how easily it's done. Get. a sample 
and try it yourself! Then compare the 
many other operating and safety features 
of L-M Fuse Cutouts. You'll see why so 
many utility companies have standardized 
on L-M Cutouts. Ask the L-M Field Engi- 
neer for details on the full L-M line of 
open and closed cutouts; or write Line 
Material Company, Protective Equip- 
ment Division, Milwaukee 1, Wisconsin 
a McGraw Electric Company Division 


~ ee 
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How to ma 


ully al 


ke rural line protection 
tomatic... 
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SUBSTAT 


if WORKS 


eh ae 
100 AMP 


Completely automatic from substation to branc 


automatic oil 
sectionalizers (ir 


Sectionalizers coordinate with 
reclosers to isolate branch lines 
on permanent faults. They are 
not current-interrupting devices 
They open only while the re 
closer contacts are open. They 
are pre-sei to lock out after the 
first, second, or third operation 
of the recloser 


doesn't clear on the first opera- 
tion, the reclouer opens again, 
and Sectionalizer C opens, iso- 
lating the tap. Then the recloser 
re-energizes the reat of the branch 
If a fault occurs between Band C, 
Sectionalizer C does not oper 

ate, But if- the fault has not 


cleared by the third operation of 
the recloser, Sectionalizer B 
opens, isolating that branch. The 
recloser then re-energizes the 
rest of the line 


In the diagram, A is the recloser 
B is a Kyle sectionalizer set to 
open during the third operation 
of the recloser (indicated by 


GS-3). C is set to open after the Other branches are also pro 


4 4 j second operation of the recloser tected by Kyle sectionalizers 
p If a fault occurs beyond C, re which are opened by the 50-amp 
it a closer A operates. If the fault type L recloser at the substation 


ISOLATES permanent faults on branch lines... 
COORDINATES with any make or type of recloser... 
COSTS LESS to operate than fuses... 


The Kyle type GS sectionalizer opens only on perma- 
nent faults that the recloser cannot clear; it provides 
completely automatic protection and positive coordina- 
tion by eliminating the human element in installing the 

correct fuse; and while the GS costs more than a single- 
= a thea deems Buen then, shot cutout, it saves far more than the difference, in 


Weight with oil about 25 pounds. Cressarm or time and service calls. 
direct pole movnting. 


ALL THE KYLE 
SAFETY FEATURES 


Tank, cover, end operating hen- 
die electrically dead. Tank may 
be grounded. Mechanism 
cooled, end insulated from tenk, 
by transfcermer oil. Trip-free op- 
erating handie—cannet impart 
@ blew to operstor. 


RATINGS 


Seven sizes, with minimum tripping currents 
8 te 100 emps te coordinate with reciosers 


Because sectionalizers do not interrupt current, there 
is no arc to wear contacts or cause oil contamination. 
Sectionalizers cannot be used independently, but only 
with reclosers—of any make or type. 


Get the Whole Story 


Ask the L-M Field Engineer to explain 
complete, automatic protection, and to 
give you a copy of Sectionalizer Bulletin 
CR3. Or write Line Material Company 
Milwaukee 1, Wisconsin (a McGraw 
Electric Company Division). 


Ratings are changed in the field by replacing the trip 
coil. Lockouts are pre-set by changing the lockout ad- 
justment pin-—a matter of a few minutes. After a per- 
manent fault has been corrected, the sectionalizer is 
manually reset with the operating handle. 


LINE MATERIAL wo 
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TYPE L” OIL CIRCUIT RECLOSER 
NOW GIVES YOU UP TO 


hed 


First recloser actually engineered for heavy-duty service 
».. full power-class design ...110 kv insulation impulse level... 
fetings up to 140 amps... only real heavy-duty recloser in its class 


Kyle type “L” reclosers cost a little 
More than lighter-duty reclosers, but 
they're worth the difference in serv- 
ite, performance, convenience, and 
freedom from maintenance. Even 
@ you don’t need the extra inter- 
fupting capacity now, you will need 

to take care of future loads; and 

the meantime you enjoy all the 

nefits of type “L’’ performance 
@nd economy. 


It's the Kyle oil cross-blast method 
@ arc extinguishing, plus heavy- 

ty design, that makes it possible 
for the “L"’ to handle heavy fault 
currents up to 6000 amps. 


The type “L” is the only recloser 
with so wide a choice of operating 
sequences. Four standard curves 
permit any sequence of operation to 
meet your coordination problems. 


Sequence and coil changes are made 
right in the field—in a few minutes. 
To « hange to a coil of different rat- 


ing, you just 


7 
remove two screws. To 


change operating sequence, simply 


rotate a dis« 


or change one small 


part. It's quick—and easy! Saves 


shop trips! 


Extremely accurate; virtually no 


effect from 


ambient temperature 


changes. Positive fast operation; 
positive toggle closing —doesn’t de- 
pend on gravity. Many safety fea- 


tures: cover 


and tank electrically 


dead — bushing tops only live parts; 


trip-free ope 


rating handle. Large 


sleet hood protects counter and op- 
erating handle; may be rotated in 
90° steps. Rugged; shock-proof; 


trouble-free. 


RATINGS 


Maximum Interrupting Copacity Amperes 
Al Maximum Phese-te-Phese Nomina! Veltege of 


48kv 


1800 
2100 
3000 
4200 


3000 
2 


72k 


1300 
2100 
3000 
4000 
4000 


14.4 tv 


1300 
2100 
3000 
3000 
3000 
3000 


ONLY RECLOSER WITH 
4 OPERATING CURVES 


na 


| TvO® & MOC LOSERS; 


Read all about it! 


Ask the L-M Field Engineer 
for a copy of Bulletin CRIA— 
on the type “L"’; or write Line 
Material Company, Milwau- 
kee 1, Wisconsin (a McGraw 
* Electric Company Division). 





FOR DEPENDABLE MANUAL OR 


REMOTE CONTROL OF 


capacitors... 
street lighting... 
airport lighting... 
flood and other 
outdoor lighting... 
sectionalizing ... 


rr tM KYLE on swrrenes 
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KYLE Type GR Moter-driven Remote-Contro!l Oil Switch 
100 amperes, 15,000 volts 

The manuolly operoted type G looks the same except for 

the separately housed motor-contro!l mechanism on the left 

side. Total height including bushings, 1814") tonk, 7%” 

diameter. Hongers for direct pole or crosarm mounting. 


@ L-M’s KYLE oil switches are available in manual control 
type G, in electric remote control type GR, and in the new three- 
pole manually operated types 1G, 2G, and 3G shown at right. 
They are sturdy, dependable, economical; they provide many bia ca 
: . : Te's -new 
features that make them most desirable for a variety of light-duty | Ocoee deteleaunaed ‘the 
load-break operations within their 15 kv 100 ampere rating. type 3G gang-oper 
KYLE switches provide fast operation. Contacts are fully open 4 ated manual control 
in less than a cycle. Double copper-tungsten contact tips mini- "4 : co ooo vin age 
. on A . . 7 Pp » y 
mize burning and pitting, assuring long life. The switches are light 3 a mounted in a galva 
in weight, easy to install. Cost is moderate (G costs less than $37!); , nized channel frame, 
and they give long, dependable service. They are safe to use. : and joined together 
The mechanism is insulated from the tank; head and operating ef CEES 0m SHEERS SONr- 
. ny oe ating link. Shipped as a com 
handle are electrically dead. The only live parts are the top bush- : pletely assembled and coordi 
ing terminals. ; nated three-pole unit 


j Operating handle, mounted 
Type GR with Electric Contrel—‘The remote-control type GR has a 


directly on the pole, is con 
. ‘ tecl to a length of P, 
shaded-pole 115-volt 60-cycle AC motor with control and selector auead Sitch. tee dene ea 
switch to open or close the switch. It may also be operated manu- bl 


nected to a bell crank which 
ally if desired. There are no magnets requiring continuous current operates the three switches 
the switch uses power only during actual opening and closing. simultaneously. Same quick 


rT . ‘ . break « clio nd | 
Three single-phase type GR switches may be connected for simul- % se on a anc gy Mapes on 
taneous remote switching of three-phase circuits. . Solderiens grounding fag on 
switch channel permits ground 

There's nothing to stop you from . 8 ing entire assembly 
getting full information . . . ‘ Also available in types 1G 
~ . 7 r and 2G for simultaneous 
Ask the L-M Field Engineer for details and a copy of this / switching of single aad two 
inclusive Bulletin CR2 on oil switches; or write Line Material $ 


. . phase lines. 
Company, Milwaukee 1, Wisconsin (a McGraw Electric 
Company Division). 
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WHEREVER 
YOU USE WOOD. 


IN SALT WATER, borers 20S 

g borers give a 
preservative its severest test. Of . eds 
of preservatives that have been cried 
through the years, BARRETT* Coal-Tar 
Creosote is the only one that has proved 
consistently effective against teredos, lirn- 
horia and other salt-water enemies of wood. 


$6 FRESH WATER, many preservatives leach 
@ut of wood, BakRETT Coal-Tar Creosote 
Fesists this leaching action. Being only 


giligibly soluble in water, it is the pre- 
rred preservative for use on submerged 
ood structures, or those exposed to the 
Powerful action of rapidly flowing water 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6 N.Y 


*Reg U S$ Pot. OF 
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im THE SOUTH, prolonged high tempera- 
tures cause light-bodied preservatives to 
leach an’ evaporate from the wood, thus 
exposing the wood to termite attack and 
decay. BARRETT Coal-Tar Creosote, heav- 
ier bodied and of lower volatility, prevents 
this condition. It stays in the wood longer 
under all conditions—doesn’t “run out” 
on the job 


IN THE SWAMPS, forces of decay are almost 
at their maximum of destructive power. 
High moisture content and infection from 
other decaying wood and debris are ever- 
present menaces. Poles properly treated 
with Coal-Tar Creosote have survived 
under swamp conditions for years. 


1% THE DESERT, crossties broom, shatter 
and split from extreme dryness and heat. 
Solutions made with BARRETT Coal-Tar 
Creosote retard this, and also reduce me- 
chanical wear of crossties through their 
lubricating action on the wood fibers. In 

les, heavy treatment with BARRETT 

oal-Tar Creosote substantially reduces 
checking and splitting. 


i THE NORTH, poles must resist the tre- 
mendous weight of frequent sleet storms. 
Avoid preservatives which weaken the 
wood. BARRETT Coal-Tar Creosote allows 
poles to retain their maximum strength, 
and helps to keep the poles at their best 
and hold the lines aloft. 


Only coal-tar creosote wood preservative has been used long enough and 
widely enough to have proved its effectiveness under all conditions. 


COAL 
TAR 


CREOSOTE 
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AN INSULATOR 


RY BUILT ON 


INSULAT 


If conventional transmission insulators gave no trouble, there'd 
be no need for a better insulator design. But the fact is that a pin- 
type transmission insulator is a device which leaves considerable 
to be desired in the way of mechanical and electrical performance. 


If you think that pin-type transmission insulators on your sys- 
tems are serving “‘about as well as could be expected,”’ you owe it 
to your company to take a good long careful look at your own 
maintenance records. We bet you'll find that the total annual cost 
for pin-type insulator replacements adds up to a mighty impor- 
tant piece of money. 


The success of the Lapp Line Post insulator is built squarely on the 
fact that so many conventional pin-type insulators do fail, and the 
fact that use of this better insulator does cut maintenance cost in 
insulator replacements to a small fraction of that for conventional 
insulators. 


We invite you to consider Lapp Line Posts as your transmission 
insulator standard—on this straight dollars-and-cents basis. 
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JUST PLAIN 


RAG IT OVER ROCK Many Amerclad Cables are 


Ghilt especially for service like this, and they're a wonderful in- 
Vestine nt in safety and trouble-free operation. Cables can be fur- 
ished with that famous American Steel & Wire Company devel- 
apn ent—PS Shielding, a conducting rubber tape that eliminates 
Bany of the disadventares of metallic shielding prevents 
roa discharge . . . provides a fool-proof ground circuit. 


. 


SUBMERGE IT Pit mining often means that Amerclad 


must be submerged in standing pools of water besides being 
dragged over sharp rock. The tough Amerprene jacket is just 
the thing for duty like this: it’s practically impervious to 
moisture, earth acids and alkalies. PS Shielding gives extra 
protection—it clings tightly to the insulation and eliminates 
the gaps that cause corona discharge 


e Amerclad 
Railway Utility Cable does not need a canvas stocking. The 
flexible compound-strand-conductor is made from well-tinned 
and annealed copper wires——covered with a separator of paper 
Or cotton for easy stripping. Oil-resistant Amerprene jacket 
means extra years of service-—for generator leads, car-lighting 
service, train lune connectors and battery jumpers 


. AND IN MINES Amerclad Cables and Cords 


are available for just about every mining need from sweat- 
proof miners’ lamp cord to locomotive gathering cable. 
Jackets are made from flame-resisting Amerprene—a tough, 
hard-wearing Neoprene compound that will best withstand 
mine acid water. We furnish cables that conform to all speci- 
fications of the Pennsylvania Department of Mines. 
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Pe ee koa 


...these Amerclad Cables are 


uilt for Punishment 


When you buy Amerclad Cable, you can pinpoint your 
needs. Chances! are we.can pick a standard cable, right 
from stock, that will fit your requirements exactly. 


For some examples, look at the photographs on these 
pages. They show some mighty strenuous applications for 
any type of cable. But each problem was solved with 
Amerclad—the famous group of rubber jacketed cables 
manufactured by American Steel and Wire Company. 


Standard insulations and jackets are available to with- 
stand heat, oil, flame, sunlight, age and underground 


we, ; ; A ' 
COIL iT The gathering reel in this picture operates continu- 
ally—24 hours a day. Used in an automatic parking garage, this 
Amercilad Cable is constantly being coiled and uncoiled, Up- 
Stairs, it is dragged through oil and dirt that would ruin all but the 
very best cables Amerclad 


Cables—they're built to withstand the worst type of mechanical 
abuse. s 


Service like this is not unusual for 


UN CTE 8 
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mining service. Moreover, you can obtain the widest 
range of physical construction—to meet the special con- 
ditions of industrial, general, mining and railway instal- 
lations. Write today for detailed specifications. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 


ASTON ORE Ge BNO 


woah ERIE 


TENMESSEE COAL, (RON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIGUTORS ‘ 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


RRO 


ne a 
YY PE aT Ap RO 


FLEX IT Amerclad Welding Cable has to mect some very 
special requirements. Made from a large number of very fine 
wires, the cable lies flat, it doesn't kink or snarl and it doesn't strain 
the operator's wrists while holding the electrode in an awkward 
position. Like other Amerclad Cables, Amerclad Welding Cable 
is Vulcanized under pressure in a rigid lead sheath. This insures 
a perfectly smooth surface that resists abrasion and hard usage. 


ATES Le 





GRINNELL COMPANY 
Cleveland * Cranston * Fresno * Kansas City * 
Ocklend * Philadelphic * Pocatello * 


HOW IT WORKS 


Supersonic waves are sent into the 
material under test. Upon reaching the 
other side, or upon reflection by a dis- 
continuity, the waves return to their 
source and are then converted into « 
high-frequency potential. This poten- 
tial is amplified by electronic circuits 
and projected upon the screen of a 
cathode-ray tube where they may be 
seen and examined 


Pulse pottern, showing the initio! pottern 
at the extreme left ond the reflection from 
the opposite side at the extreme right. The 
sweep line indicates no detects. 


A typical indication of o defect is i'lustrated 
here. By meons of calibration, it is now pos 
sible to determine both the exo” * wsition of 
the flaw, as well os its size 


er ee eone OS EOS ene 


INC., Providence, & 


Today, Supersonic testing is available on specification 
for inspecting Grinnell prefabricated piping. By ob- 
serving the pattern produced by the electron beam on 
the fluorescent screen, any defects in the base metal, 
welds, or variations in pipe thickness can be located 
andi measured at a glance. 

Grinnell’s ultra modern electronic testing can be 
rehed upon to detect hidden flaws in pipe materials, 
to check unerringly the quality of welds where it picks 
up types of flaws not revealed by X-ray and gamma 
ray inspection. In examining bends, this type of test- 
ing can measure the degree to which bent pipe thins 
on the outside and thickens on the inside of the bend, 
assuring full specified thickness in high temperature, 
high pressure work. 

Non-destructive Supersonic testing is another in a 
constant succession of new techniques employed by 
Grinnell to provide prefabricated piping which is safe 
and dependable . .. which measures up in every 
way to rigid stute, national, association and insurance 
code requirements. It is another reason, too, why it 


will pay you to think of Grinnell “Whenever Piping 
Is Involved”. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Warehouses: Atlanta * Billings * Buffalo * Cheriotte * 
Long Beach * Los Angeles * Milwaukee * Minneapolis * New York 


* St. lewis * St Pavl * San Francisco * Seattle * 
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After 24 RCM Lee RUC EERE ruta oad 


ow 
DME-13 Exide- Monchex Batter 
which repleced older Ex 


PS Uae eee 


In 1925, a utility in southeastern Wisconsin installed a | . 
60-cell EMG-7 Exide Battery. Before being replaced in You get all these in 


1949 by the new Exide-Manchex, it had given nearly a 
quarter-century of continuous service. EXIDE-MANCHEX BATTERIES 


The new Exide-Manchex Battery operates a number of 34.5 The exclusive, long-life manchester 
KV oil circuit breakers and provides emergency lighting in positive plate. 

the attended substation. Indicating lamps are on each Slotted plastic separators, 

control circuit. impervious to chemical and 


a , ‘ electrical reaction. 
For positive operation of switchgear, plus an adequate and 


uninterrupted supply of current for all your stationary Plastic spacers for plate alignment. 
battery requirements, use Exide-Manchex Batteries. They Latest development in molded 
assure you dependable performance, long battery life and glass jars. 


low-cost maintenance. Heavy terminal posts with copper 


inserts f tra conductivity. 
THE ELECTRIC STORAGE BATTERY COMPANY re oe eee ee 
Philadelphia 32 key Trademarks U 8 Pat of 
Exide Batteries of Canada, Limited, Toronto 


1888...DEPENDABLE BATTERIES FOR 62 YEARS...1950 
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ENDURES HEAT ~ Temflex 105 is Underwriters’ 


Laboratories approved for continuous operation 
at 105°C! 


SUPERIOR INSULATION — Temflex 105 main- 


tains consistently high dielectric strength! 


MOISTURE RESISTANT —Temaex 105 effective- 


ly seals out moisture —is Underwriters’ approved 


} . : os ' 
Temfiex 105 extruded plastic tubing affords for use in damp locations! 


longer retention of flexibility and original tr STRONG TOUGH Temflex 105 gives you tensile 
’ 


‘ haracte *s. Use , she 
iagulation cheracteristics. Use it for higher strength of 3,000 p.si.— with minimum elongation 


Operating temperatures, for high voltage of 300%! 


conductors, for oil-cooled transformers. For 
details, test reports, samples, write today \ FLEXIBLE WHEN COLD Temflex 105 stays 


flexible down to temperatures as low as —40'C! 


‘ RESISTS CHEMICALS ~Temfiex 105 shows good 
» b4y,. Tesistance to solvents, is unaffected by strong acid 
or alkali! 


alee anata |) 1p WITHSTANDS HOT OIL —Temsex 105 retains 


oy y flexibility and dielectric properties after prolonged 
: r immersion in oil over 100°C! 


©) IRVINGTON "2.1427 200 
60 
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Nowhere does WESTON dependability 
and value pay bigger returns than on 
the panels or controls of electrical 
eee By consistently telling the 
truth, they help assure efficient 

rformance of the equipment in users’ 

nds... where so much depends on 
instrument performance. Moreover, the name “ 
WESTON on a panel instrument gains instant ‘ 
recognition ... helps build buyer acceptance for the 
products on which they are installed. Available in 
types, sizes, ranges and styles for all needs. Ask your 
nearest WESTON representative for all the facts, or 
write for bulletin A-7-B. WESTON Electrical 
Instrument Corporation, 578 Frelinghuysen Avenue, 
Newark 5, New Jersey. 


Little Rect + Les Angeles + Merides + Mismeapelts - Newart + tow Orieans + Mew Yort + Ortande + Phitadetphis » Pheenis «+ ..sungh > 
San Franctsce + Seattle + St Lewis's Syracuse > Tutus + Sestagten, 0. C. > in Canata, Merthers Dectric Compony. Ltd, 
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ays to insure a clean lubricating system 


for your new turbine... 


> FLUSHwith Gulf Turbine Flushing Oil 


-—— FILLwith Gulfcrest, the world’s 
finest turbine oil 


By taking these two steps, you can insure top 
lubricating efhciency down through the years for 
your new steam turbine. 


The use of Gulf Turbine Flushing Oil—before 
the initial fill of lubricating oil——will remove 
grease-type slushing compounds and carry away 
harmful abrasives which might be in the circu- 
lating system. And, it protects all oil-bathed sur- 
faces against rust. Because Gulf Turbine Flushing 
Oil is itself a satisfactory lubricant, the undrained 
portion does not impair the lubricating value of 
the turbine oil. 

Then, to keep the new system clean, fill with 
Gulfcrest Oil. Because of its outstanding resist- 
ance to oxidation, Gulfcrest maintains an excep- 
tionally low neutralization number, and lasts 


indefinitely, With this quality oil and good oper- 


62 


ating practice, you can be sure there will be no 
sludge deposits in cooler tubes, bearing pedestals, 
or oil lines to worry about. 

To get these benefits for your new turbines, call 
in a Gulf Lubrication Engineer today. W rite, wire, 
or phone your nearest Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 
GULF BUILDING, PITTSBURGH, PA. 
Sales Offices - Warehouses 
Located in principal cities and towns throughout 
Gulf’s marketing territory 


LUBRICATION 
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+= oD POINT 


or UNDERGROUND NETWORK CABLES 


Anhydrex insulation. Neoprene jacket. Here’s a combination that’s 
hard to beat for all-around protection against the hazards that menace 
underground network cables. 


It’s exclusive in Simplex-ANHYDREX Cables, and it is their 
assurance to you of the always-reliable performance that network service 
demands. More than that, the Anhydrex-Neoprene team keeps dowd 
weight and diameter, provides excellent flexibility, does away with thé 
need for duct lubricants, and facilitates jointing, tapping, and terminate 
ing, all of which add up to low-cost installation and maintenance. 

Check the advantages listed here. See if they don’t point to the) 
trouble-free operation you're looking for. And if you would like more+ 
complete information, including specification data, about ANHYDREX) 
Underground Cables, just fill in and return the coupon below, i 
7. Moisture Resistance 


Rigid laboratory testing proves that Anhydrex insulation will 
not absorb harmful quantities of water. Throughout many: 
years of service in underground and submarine installations no 
ANHYDREX Cable has ever failed due to water absorption. 


Resistance to the Acids, Alkalies, and Corrosive Chemicals 

Prevalent in Underground Ducts 

Protection Against Oil, Heat and Flame 
The neoprene jacket will not support combustion and it effec- 
tively resists deterioration by oil and heat 

Elimination of Crystallization and Corrosion 
Needing no outer metallic coverings, ANHYUREX Cables are 
not subject to electrolysis nor harmed by vibration, stray or 
secondary currents. 

5. Resistance to Abrasion and Rough Handling 

The neoprene jacket is unexcelled for toughness; will with- 


stand even more abuse than the best natural rubber compounds. 
: SIMPLEX WIRE @ CABLE CO. 
4h / X 79 SIONEY ST.. CAMBRIDGE 39, MASS. 
ote GENTLEMEN: PLEASE SEND A COPY OF CATALOG 1013 To: 
WIRES & CABLES |“ a 


COMPANY 


SIMPLEX WIRE & CABLE CO. , staaer 
79 Sidney St., Cambridge 39, Mass. ' city. 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


America’s Road to Victory 


... Let’s Increase Production 


This is the time to speak out~ now ~ at the beginning. 
§ Our industrial program for re-armament is getting 

Off on the wrong foot. 

; The talking and writing about it emphasize the 

Wrong things 

} Its headline words are “cuts” and “controls.” 

| Those words make bad propaganda for the cold 
yar. 

; “Cuts” and “controls” are no words to challenge 

the imagination and energy of our own people. They 

Won't impress the masters of the Kremlin. And they 

@an only make it appear to the rest of the world that 

America thinks it can defend the free way of life by 

Bbandoning it 

* America stands as the world’s champion against 

Aggression because America has become the most 

powerful free nation in the world 

How did we get that way? 

Not by putting ceilings on wages; not by rationing 
or clamping iron-clad government controls all over 
business and industry 

To be sure, some temporary controls are necessary 
to channel very scarce materials speedily to use for 
defense. So, too, are special taxes and credit restric- 
tions needed to combat inflation. But they will be 
fatal if they blind us to this fact: 


We became the strongest nation in the world by 
out-producing every other nation. 


Production —The Final Answer 


Next year our government is planning at least a 
$40 billion military program. Instead of planning only 
on controls to divert $40 billion of production from 
the making of civilian goods to the making of military 
supplies, we should be figuring out also ways to push 
up total production. 

Of course, our industrial plant is running at close 
to “capacity” now. And our labor force has reached 
almost full employment. There isn’t much slack to 
be taken up 

Can even the United States add a $40 billion mir- 
acle of production on top of what it is already doing? 

Our answer is “Yes”—and within two years. It 
can be done by adding about $6 billion each year to 
our program of capital investment which now runs 
about $22 billion a year. 

Part of this added production will come from ex- 
panding our industries. The steel companies, for ex- 
ample, already have plans to increase their capacity 
almost ten per cent in the next two years. 

But by far the largest part of that $40 billion of 
added production must come from higher produc- 
tivity — raising industry’s efficiency. 


continued on next page 
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To meet our goals we need to raise our productivity 
five per cent a year. 

Can it be done? 

The answer is an emphatic “Yes.” 


Raise Industry’s Productivity 


McGraw-Hill’s studies of industry’s equipment 
show that there are countless opportunities for im- 
proving efficiency. Our manufacturing industries 
alone need at least $35 billion of new equipment to 
raise their facilities to first class technical standards. 

Here are some of the broad possibilities reported 
by the trained editors of McGraw-Hill’s business 
magazines: 

In many manufacturing plants as much as 40 per 
cent of workers’ time goes into moving materials and 
parts — shifting things about within the plant between 
processes and to and from shipping platforms. 

FACTORY estimates that improved materials 
handling equipment and methods might well cut 
handling costs twenty-five per cent and save annually 
over 650,000 man-years of unnecessary labor. 

Modern machine tools designed since World War 
If are 40 per cent more productive, on the average, 
than is old equipment. But AMERICAN MACHIN- 
IST surveys show that 95 per cent of industry’s 
machine tools are of designs at least ten years old. 
Replacing them could raise productivity of the metal- 
working industries at least ten per cent enough to 
absorb a major share of the metalworking industries’ 
part of the defense program as now planned. 

In coal mining, latest equipment and methods can 
raise productivity sharply. The editors of COAL AGE 
estimate that production of bituminous coal could be 
raised from seven tons per man-shift to ten within 
three to five years. 

Many new textile production techniques are 50 
per cent to 75 per cent more efficient than those in 
use now. If plants could be fully modernized, and full 
use made of latest management methods, TEXTILE 
WORLD estimates that output-per-manhour would 
rise 20 per cent. A FOOD INDUSTRIES study in- 
dicates that modern equipment plus the best man- 
agement techniques could raise productivity in food 
processing at least 20 per cent. 

These are just some of the opportunities that in- 
dustry can seize and by which the nation can profit. 
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A Nation-Wide Effort 

Of course, industry itself can’t do the whole job. 
Labor, government and all the rest of us must 
cooperate. 

Government’s part is to see that its emergency 
controls are so applied that they will increase pro- 
ductivity and thus make possible an early lifting of 
such controls. 

Labor’s part is to help in the development of labor- 
saving methods and machinery and to welcome their 
adoption as the only sure way of continuing to ad- 
vance the American standard of living while main- 
taining the American free way of life. 

For all of us the job is to work constantly for an 
expanding, ever-stronger America with constantly 
growing productivity; not a pinched and shack 
America cooped up under wage and price ceilings a 
tied to a ration card, 


Challenge to Industry 

Here is a sharp challenge to industry to study the 
best work-methods that are being reported—to us€ 
every minute and every dollar it can to replac€ 
obsolete equipment. 

Here is a sharp challenge to government to d@ 
everything within its power to make its control poli4 
cies and its fiscal policies strengthen the incentives té 
industrial modernization 
purpose and not for effect. 

The job to which such opportunities point will take 
time—though nothing holds back adoption of some 
of the simpler improvements in work-methods res) 
ported in business magazines all the time. 

But increasing production is our one best hope that) 
we may be spared the full array of price, wage and” 
production controls now and be freed eventually from. 
all controls, 

General Omar Bradley has said that the protection 
of our national independence calls for -’ 


‘to demand sacrifice for @ 


‘long-range 
commitments that we are willing to carry out.” 

A long-range commitment to fight this battle for 
peace with America’s most powerful weapon —indus- 
trial productivity —is the surest guarantee of victory 
for the free world. 

Let’s make that commitment~now—at the be- 
ginning. 


McGraw-Hill Publishing Co., Ine. 





ASBESTOS-VARNISHED CAMBRIC —-Recommended Sinne 1 AWG to 1.000 seco. _600- 
for conduit, raceway or open wiring in boiler rooms, steel vert 6 vor ratings. Maximem 
mills, power plants, steam tunnels and factories where heat, Oo cseth in Gee 


’ c C. (230° F.) for 600-volt wire; up to 
moisture, corrosive fumes, oil and fire hazards are present. 100°C. (212° F.) for $000-volt wire. 


NH ‘e uD beahiit 


ALL-ASBESTOS~— Recommended for motor connections, Sizes 18 AWG to 1,000 MCM. 300- 
crane and engine compartment wiring, electric furnace ti nay te ee me gag 
leads and other open wired, high temperature installations C. (392° F.) for 300-volt wire and 


in dry locations. 125°C. (257° F.) for 600-volt wire. 


Write ree copy of the new catalog “NEasbestus abi hile 
Wire for Hot Spots.” Ic will give you detailed in- romans Ene eae 


f . . oe d E ded of Notional Electrico! Code and 
ormation ON Sizes, ratings and recommen uses. Underwriters’ Laboratories. 


ale 
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Electrical World 


Culiloiall -———___—_—_—— 


A Serious Situation 


A cut in the electric utility expansion program 
by at least 25% is now probable. One basis for 
this conclusion is the likelihood of an allocation 
of not more 60% to 75% of the industry’s cop- 
per and aluminum requirements by the National 
Production Authority. There will also be short- 


ages of steel and other metals. 


One electrical manufacturer needs 3,000 tons 
of steel for the first quarter and has a firm allot- 
ment for only 350 tons. With an additional 
amount of 1,100 tons to be secured from a known 
source they expect to get a total of 1,450 tons or 
about 50% of requirements. A boiler manufac- 
turer has planned shift operations and produc- 
tion on the basis of 1,000 tons of steel for Febru- 
ary and an equal amount for March. It now ap- 
pears that an allocation is being made in Wash- 
ington which may well result in only 375 tons 
for February and 400 for March. This means 
1,300 tons deficiency for the two months and 
would seriously curtail boiler deliveries. It is 
reliably reported that gas turbine production will 
be curtailed because of lack of columbium for 
civilian use. 


What has created this serious problem in the 
supply of metal for power equipment? Certainly 
the need for adequate power supply is under- 
stood by everyone within and without govern- 
ment. Where then does the problem arise? Have 
the manufacturers, the utilities, or both fallen 
down on the job of presenting the case? Has the 
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lack of a controlled materials plan created this 
situation? Perhaps all of these factors have con- 
tributed along with a shortage for all the civilian 
and war needs. But the utilities can go much 
farther than they have gone in dealing with this 
problem. 


The adequacy of the planned expansion has 
been clearly presented. Organization of area 
staffs to watch power demands and supply is 
now reaching final stages. But the NPA must be 
sold on the essentiality for adequate allocations 
to complete the expansion program. Too little 
effort has been given to the job of assisting the 
manufacturers in their problems of getting sufh- 
cient material. Too little manpower has been 
made available to the proper Washington agen- 
cies. All in all the utilities have not yet thrown 
their entire weight behind the materal supply 
problem. They have not shown the leadership 
that they are capable of supplying. 


There is still time to correct past errors. The 
industry may still get more than 75% of its re- 
quirements if sufficient effort is put in on this 
problem at a very early date. By the time a con- 
trolled materials plan is put into effect the es- 


sentiality of the industrys’ needs can be clarified. 


The utilities must immediately arrange to sup- 
ply the manpower and the cooperation needed in 
Washington to assure completion of their expan- 
sion program. 





Literature and the Engineer 


Of recent years there has been a growing realization 
that the engineering mind should be broadened. As a 
class, engineers think engineering more than anything 
else. For their own good, but. more important, for the 
good of society at large engineers should enlarge the 
range of their interests outside the area of their purely 
professional concerns 

This ia the 
engineering society meetings and public ations 
rent (December) “Flectrical Eng 
contains “Obligations of the En 
by W. B. Kouvenhoven expounding the then 


Now the acke a 


growing idea It appears frequently in 


The eur 
number of ing 


entitled 


ineermn 


a piece vineer 


gets a kick in the pants from an authority 
who would never be expected so to assault it At the 
of the Society of Mechanical 
this month, Professor Weller B Embler he ad 
of the Department of Humanities of Cooper Union, told 
his hearers to read what they 
they thought they should read 

Few 


read Gibbon’s 


annual meetin American 


| neinerrs 


wanted to read, not what 


persons, and certainly few engineers, have ever 
“Decline and Fall” for the pure joy of it 
It is read as a requirement in school or as an individual 

It is “should” 
The reading of 
as all education is, with engineering 


Wh V 


should be required to accept discipline in prenaration for 


effort towards improvement of the mind 


reading So are many other classics 


them is a dis ipline 


education among the more rigorous an engineer 


his professional life and be advised to reject it in prepa 
ration for other and equally important activities is diff 


cult to understand. Particularly difficult to understand is 


a professor of the offer 


why 


humanities should 


such 
adv we 


There are two reasons for reading books. One is for 


Fortu 
nate is the man who finds pleasure in reading books that 


pleasure, for pastime. The other is for learning. 


teach him what he should know. Most of us do not, and 
all too quickly we lay down “The Life of Samuel Johnson” 
and pick up “Murder at Midnight.” 


neer, to make of himself the mentally rounded person that 


Certainly the engi 
more and more he is required to be—a duty imposed on 
him by the responsibility of his profession in this modern 
world—must do much reading of books that otherwise 


he would carefully 


avoid 


Better Coordination Needed 


“There is 


between utilities and electric equipine nt manufacturers in 


a very definite need for better coordination 


their educational and promotional efforts. At the present 
time each group is acting somewhat independently of the 
other, with the result that there is no particular concen- 
tration of effort but rather a succession of spasmodi: 
efforts requiring more time and « i pense than is justified 
by the These 


industry spokesman in the power sales field 


results obtained.” 


are the words of an 


The sales promotion activities of electrical equipment 


manufacturers and utility companies would be much more 
effective if coordinated in terms of time and approach. 
Every utility as well as the manufacturers could benefit 
irameaserably from such a program. 

The help needed in the selection of improved and bet 
ter controlled processing methods for war materials and 
equipment based on electric power applic ation is becom. 


ing greater day bv day as the war economy is being 


extended into more industries. In this field coordinated 
efforts of power sales organizations and manufacturers’ 
specialists could be an important factor in helping cus 
tomers to improve production methods, lower manufa: 
turing costs, and increase profits. 


\ manufacturer of 


industrial heating 


equipme nt 
recently said that he was furnishing “what the customer 
It didn’t make any difference to him whether 
the equipment was heated with gas, electricity, oil, or 


‘ oke 


have this same attitude toward electric 


wanted.” 


There may be other equipment manufacturers who 
heat. Even some 
sales divisions of utilities promote gas rather than elec- 
tricity. 
Plans to coordinate effectively a concentrated sales 
activity and the cooperation of all power sales organiza 
tions are greatly needed. We strongly urge that all of 
them start thinking and acting along these lines at the 


earliest possible moment. 


Strong Words 


The recent remarks of George N. Skoegard, President, 
Fresno Irrigation District, speak for themselves. Whether 
one agrees or disagrees, they are strong words which 
should promote thinking. 

“The issue in the Central Valley, then, is simply whether 
local, democratic self-government can survive the relent 
less assault now being made upon it by the power-hungry 
bureaucrats in Washington. It is whether American citi- 
zens have a right to be consulted about their wishes and 
interests, or must take what Washington pleases to give 
them. It is our belief that if this issue were clearly under- 
stood the great majority of Americans everywhere would 
The trouble is that the Bureau of Recla- 


mation and all the other propagandists for Big Govern. 


be on our side. 


ment make it their business to confuse the issue. 

“For example, the people of the Central Valley are 
told that the interests of “all the people” demand integra- 
tion and operation by the Federal government of all the 
Valley's water resources. That simply is not true. The 
interests of all the people do demand that this water be 
used in the most beneficial, economical and productive 
way. But that is the way it is being used now . . .” 

The Kings River people know from experience 
that they can trust the Corps of Engineers and deal with 
it. They different kind of ex 


perience that everything the Bureau says is subject to 


know from an entirely 


change without notice, and that nobody can deal with 


the Bureau except upon that agency's own terms.” 
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The Electrical Week 


IN WASHINGTON-—More TVA-type river basin 
developments are the major recommendation of 
President Truman's Water Resources Policy Com- 
mission, and in an editorial EW asserts adoption of 
the commission's recommendations would be another 
step toward nationalization of power (p 71) ... The 
Southeastern Power Administration was established 
less than a year ago, but already it is seeking funds 
to build a transmission line from Buggs Island Dam 
to an NACA installation at Langley Field, Va. (p 72) 
.. » Wisconsin Michigan Power Co’s wholesale rates 
are subject to FPC jurisdiction, an examiner has 
asserted (p 75)... And Interior Secretary Chapman 
aked the State Department to replace Gail A. 
Hathaway of the Army Engineers as head of the U. S. 


has 


delegation to international engineering meetings in 
India with Michael Straus of the Bureau of Reclama- 
tion (p 77). 

ELSEWHERE —Preliminary figures from an EW 
survey indicate that the electricity supply industry 
will spend over $3 billion in 1951 for new construc- 
tion (p 70) A group of Mississippi River Basin 
utilities are forming a new power generating com- 
pany for the purpose of building a 500,000-kw steam 
plant to provide power for the H-bomb plent. TVA 
also is planning on adding a steam plant of the same 
size (p 73) . Selling responsibilities of industrial 
power salesmen were stressed at a meeting of the 
Interstate Power Club (p 74) . The Pacific Coast 
Electrical Association held its first Hawaiian con- 
ference (p 75) ... And for the seventeenth time in 
1950 output set a new record. The 6,908,631,000-kwhr 
total for the week ended Dec 9 indicates that the 
7-billion-kwhr week is not far away (p 77). 


. ° . 


New construction of all kinds will drop 17.5% next 
year compared with this year, National Production 
Authority advisory committees have predicted. Biggest 
drop will come in residential construction due to neu 


credit controls. 


Legislation to authorize construction of the Lower 
Camberland Power Dam instead of two presently 
authorized non-power dams (EW, Oct 30, p 5) has 
been introduced in Congress by Tennessee's Senator 
McKellar. Another McKellar bill would authorize 
power for Cheatham Dam, also on the Cumberland 
River in Kentucky. 


William Glenn Sloan, Bureau of Reclamation engineer 
o “Sloan Plan” and “Pick-Sloan Plan” fame, was 
awarded a Department of Interior gold medal for dis- 
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tinguished service on Dec 1 at a luncheon held in North 


Platte, Neb. 


For optimism REA gets the medal. It is still limit- 
ing co-op contracts with utilities for power to five 
vears. Because of its experience with consistently 
declining power costs, REA feels that longer contracts 
might prevent co-ops from taking advantage of new 
developments making possible lower wholesale rates. 
With all prices advancing one may easily wonder how 


the cost of power could decline from its present low. 


The airplane has turned out to be another emergency 
weapon of utilities hard hit by storms. Companies used 


planes to fly in line crews to help their own repair forces. 


Federal power for Hawaii may be coming. Assistant 
Interior Secretary William E. Warne has suggested 
that small hydro plants might be developed there. 
Opening hearings in Honolulu Dec 4 on Hawaiian 
water development possibilities, Warne asked, “The 
thought of hydroelectric 


power developments in 


Hawaii is attractive, isn’t it?” 


During the third quarter of 1950 Pacific Gas & Elee- 
tric Co connected new customer, on the average of one 


every 4.5 minutes. 


American industry is making $3 billion worth of 
faulty products a year, the American Society of 
Mechanical Engineers was told at its recent conven- 
tion. The total cost exceeds the retail value of all 
electrical household appliances, including radios and 
television sets, produced in one year. 
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ELECTRIC UTILITIES plan to ley out close to $2500 million in new plant next year, about 10% more than in 1950 


$ 3BilliontoBe Spent for'51Construction 


Preliminary Estimate Based on Electrical World Survey Indicates 
Little Change from 1950 in Breakdown of Expenditures by Account 


Total 
struction planned by the electricity 
supply industry for 1951 will probably 
top $3 billion 
estimate based 
plies first 
World's 
utility 


expenditures for new con 


This is a preliminary 
of re 
Electrical 
survey of 


on summation 
received in 
annual electric 
construction and capital ex 
penditures 

The graph above, which shows a 
total of $2,475 million budgeted for 
1951 against $2,275 million expended 
in 1950, covers only power companies 
and municipal and other local govern- 
ment utilities. Cooperative systenvs 
and federal government projects could 
not be included because sufficient data 
ym them had not been received at the 
time the estimate was made. How 
ever, enough is known of the plans of 
the two groups to justify assumption 
of at $500 million to be ex 
pended by them in 1951. This, added 
to the firmly based estimate 
makes the $3 billion figure 

The graph figures are based on sur- 
returns that represent roughly 
one-third of expenditures by power 
companies and local government sys- 
tems. These, by definition, are the 
electric utilities: cooperatives and fed- 
eral projects are not so defined. The 


least 


more 


vev 


v0 


table shows the sum 
mations of figures from the replying 


utilities and the projections of them to 


iccompanying 


represent all the electric utilities in the 
country. It is quite possible that when 
all returns are in and final estimates 
are published in Electrical World's 
statistical issue next month, there may 
appear some differences from the 
figures here. But long expe- 
rience in making the survey indicates 
that any differences will be slight. 

The breakdown of expenditures to 
different construction accounts does 
not show large changes from 1950 to 
1951. A little over 40% of the total 
in 1951 goes to fuel power plant, as 
in 1950 


given 


Transmission takes a some- 
what larger proportion, approximately 
16% in 1951 as against 13% in 1950 


Development of Estimates of 
Construction Expenditures by 
Electric Utilities 


1950 Planned for 

Exnesditures 1951 
Totals Estimates Totols Estimates 
othe. ($1 of Re- ($) 
turns million turns million) 

Fuel Power 358 9% 379 

Weter Power Mu“ 198 

Transmission mW 289 

Distribution 310 850 

Genera! Plant M4 bd 47 


923 


Totols 844 


2.275 2.475 


Distribution in 1951 is only slightly 
from 1950-—37% and 36%. 
Water power and general plant show 
the largest proportionate differences 
but they are small items in the total 


down 


Among the early returns were few 
from the larger municipal and local 
government utilities. Until these come 
in, it is impossible to estimate their 
expenditures separate from those of 
the power companies. In the sum- 
mation of early returns these utilities 
represent less than $50 million. Their 
representation in the final estimate 
when the survey is completed will be 
considerably larger than is indicated 
by this figure 

This year, for the first time, the sur- 
vey was extended to cover coopera- 
tive systems. Previously, figures on 
expenditures of these systems for the 
year ahead had been arrived at from 
knowledge of appropriations to the 
Rural Electrification Administration 
Survey returns from cooperatives at 
the time this preliminary estimate was 
made showed expenditures totalling 
$27 million for 1950 and $21 million 
for 1951. The number of consumers 
represented by these replies is 438,- 
000, about 14% of all served by REA 
systems 
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Another Step Toward Nationalization of Power 


An Editorial 


The recommendations of the President's Water Re- 
sources Policy Commission will, if adopted, promote 
nationalization of the electric power industry. In very 
precise language they specify that, “full development 
of the nation’s undeveloped water power resources . . . 
should be considered a major federal. responsibility 


- + »” This sets the stage for more detailed specifica- 
tions. 


Under the recommendations a private power com- 
pany could no longer develop hydroelectric sites be- 
cause a federal agency like Interior has the veto power. 
Specifically the proposal is that, “future licenses for 
new non-federal water power developments should be 
issued only with the joint consent of the federal agen- 
cies responsible for power in basin programs.” 


Expansion of federal power systems with complete 
freedom is provided under two of the recommenda- 
tions. For transmission lines the commission proposes 
that, “The federal power marketing policy heretofore 
adopted by Congress, authorizing federal agencies to 
build transmission facilities . . . should be continued.” 
To permit steam plants on federal systems it says, 
“where the federal government assumes a maior re- 
sponsibility for the power supply to distribution 
systems, this should be recognized as a atility responsi- 


or share in the energy output. 


bility, requiring the construction of new generating 
capacity, whether hydroelectric or steam-electric.” 


Of course the writers of this power policy, most of 
whom were well indoctrinated, were smart enough to 
pay lip service to private power systems. They go so far 
as to say, “Since private power systems will probably 
continue to provide a large share of the new capacity 
required to meet future needs, federal arrangements 
for marketing power should take full advantage of 
private power facilities.” 


Not once in the whole report did they suggest that 
private power should develop a hydroelectric project 
In facet, the utilities 
would under the recommendations be forever excladed 
from participation in further hydroelectric develop- 
ments, 


In view of the testimony presented to the Water 
Resources Policy Commission at hearings throughout 
the country, it is impossible to understand the basis 
for the recommendations. The recommendations of the 
Engineers Joint Cowncil, EEI, and NAEC have been 
ignored in the conclusions reached on power policy. 
We believe that the commission has failed to present 
a fair program. The proposal “that the policy em- 
bodied in the . . . recommendations be incorporated 
in a single statute” must be blocked. 


TVA-Type River Basin Projects 
Get Nod from Water Policy Group 


More TVA-type 
velopments are the major recom- 
mendation of President Truman’s 
Water Resources Policy Commission 
Ringing with high praise for multi- 
purpose, basin-wide federal water pro- 
grams, the report was published Dec 
18 in Washington. 

The seven-man commission pointed 
out that the problem of administration 
of such programs—valley authority vs 
inter-agency groups or other alterna- 
tives—was outside its field of study 
But the 445-page first section of the 
commission’s three-volume findings 
commended TVA and declared that 
“the Tennessee Valley is the region 
in which water resources have been 
most completely developed and con- 
trolled.” 

Congress, the commission asserted, 
should direct the responsible federal 
agencies to submit new proposals for 
water resources development to Con- 
gress as basin programms which deal 


river basin de- 


with entire basins as units and which 
take into account water and land. 
Backing federal power growth, the 
commission proposed a virtual ban on 
private hydroelectric development 
“No licensing of private power proj- 
ects which interfere with the full 
accomplishment of comprehensive 
multiple purpose development of river 
basins, including marketing of the 
power incident to such programs in 
accordance with the purpose of Con- 
gress, should be permitted,” it was 
suggested. Private licenses, the com- 
mission explained, “would not be 
issued unless approved by the respon- 
sible river basin commission.” 
Specifically mentioned in this con- 
nection were applications of two util- 
ities for Federal Power Commission 
licenses to construct projects opposed 
by the Department of Interior. The 
applications, still under consideration 
bv the FPC, are by Pacific Gas & 
Electric Co for the Kings River in 
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California and Virginia Electric & 
Power Co for the Roanoke Rapids site 
in North Carolina. A large proportion 
of the non-federal water power license 
applications before the commission are 
for projects “in conflict with one or 
another of the comprehensive federal 
programs,” the report stated. 

Members of the commission, in 
cluding two former federal power of- 
ficials and a public power leader are 
Morris L. Cooke, Philadelphia engi- 
neer and first administrator of the 
Rural Electrification, Administration, 
chairman; Leland Olds, commissioner 
in charge of studies and formerly an 
FPC member and ¢hairman, whose 
views have been biterly opposed by 
the private electric utilities; Samuel B 
Morris, Department of Water & 
Power, Los Angeles, past president of 
the American Public Power Associa- 
tion; Paul S. Burgess, dean of agricul- 
ture, University of Arizona: Lewis 
Webster Jones. president, University 
of Arkansas; Roland R. Renne, presi- 
dent, Montana State College; and 
Gilbert F. White. president, Haverford 
College. 

The commission's general report, 


n 





MINNESOTA GOVERNOR, Luther Youngdoh!, left, starts the 16,750-hp turbine ot 
the Fox Leke steem genereting plent of the Interstote Power Co. Assisting him, left 
to right, ere B. F. Pickard, president of the compeny; C. A. Hummel, vice president; 
and U. C. Lindley, chief engineer ot the recently completed station 


“A Water 
People 


Policy for the American 
" will be followed by the pub- 
next month of Vol II, “Ten 
Rivers in America’s Future” and Vol 
1, “Water In addi 
tion 


lication 


Resources Law 
the commission will transmit to 


the President in January its 


recom 
mendations for new water poucy legis 
lation 

The general report just issued con 
tains a brief preview of the second vol 
with sketches of 


ume tour of the ten 


rivers to be reported on: Columbia 


Rio 


nessece 


Grande and Ten 
Other 


include the 


Connecticut 
America’s fu- 
Valley ot 
Ohio 


Potomac 


rivers “in 
ture Central 


California, Colorado, Missouri 


Alabama oosa, and the 


As had 


makes a 


been forecast, the report 


strong appeal for federal 


power and other water development 
n the Northeast The 
St. Lawr River 
ment plus $2 other 


North 


tota ff 186 


controversial 


ence power develop 
proiects on. the 
provide 


stern streams would 


OOO kw of dependabk 
unable of supplving an ave 


kwh vear 


load centers at not 


O hillon 


more 


estimated 


per kwh it 


Ihe report suggests three different 


lines of federal power policy, depend 


ipon the power development in 


Varnous ew1ons 


Where the 


federal government 


the main source of future power sup 
ply : hould clearly recoenize the 


utility cbieation to assure ample sup 


plies of power ll m advance ol 


This 


construction of! 


growing regiona needs obh 


gation would include 


72 


federal steam plants as well as hydro 
projects. Regions seen as being in this 
situation include not only the Pacific 
Northwest and Tennessee Valley, but 
in northern 
New York and New England, where 
the Niagara-St 


England 


it may prove desirable 


Lawrence and New 


river basin developments 
splendid source of 


power supply in what is now one of 


would afford a 
the highest electric rate areas in the 
country 

the federal 
government would maintain “an inde- 


In certain other regions 


pendent nucleus of regional transmis- 
"Steam 


sion plants, however, 
would be built only if private utilities 
were unwilling to exchange power 
In certain other regions the report 
federal transmission systems 
that 


contracts should be entered 


says that 


would not be 


necessary and 


wheeling” 
into with private utilities 


Other power policy conclusions of 


the commission included 


Preference custon provisions of 


present federal power laws should be 


continued 


Svstem-wide rate schedules should 


ipproved for the Columbia Basin 


FPC 


power 


Provisions requiring approval 


rates for should be 


federal 
pealed and an annual 


deral 


rate report on 
FPC to the 


projects made by 


“mt and Congress 


Franchise Renewal Granted 
Marcus 


Pub wK 


Towa. has extended lowa 


Service Co's franchise 


December 18 


Sepa Line-Fund Plea 
Meets with Opposition 


Interior's Southeastern Power Ad- 
ministration—established less than a 
year ago—-already is seeking funds to 
construct a transmission line. 

Sepa is asking $1,850,000 in a sup- 
plemental appropriation to begin con- 
struction of a $7-million line from 
Buggs Island Dam on the Roanoke 
River to the Langley Field, Va., facil- 
ities of the National Advisory Com- 
mittee for Aeronautics. Langley, 
which has been supplied with its 
power requirements by the Virginia 
Electric & Power Co., will require 
70,000 kw on-peak and 150,000 kw 
off-peak, presumably for wind tunnel 
operations. 

Created early this year, Sepa mar- 
kets power from dams constructed 
by the Corps of Engineers in the 
Southeastern section of the country. 
Buggs Island will come in during 
1953, with an initial installed capacity 
of 108,000 kw 


Opposition Reported in House 


Heated opposition to the appro- 
priation was reported from behind 
the closed doors of House appropria- 
tions subcommittee sessions. Vepco 
Officials testified that the company 
can continue to meet the loads of the 
NACA either from its 
own system or by delivery of power 
from Buggs Island 


installation, 


At the same time, members of the 


Virginia Congressional delegation 
opposed to the 


through the 


were unanimously 


140-mile federal line 


State 


Plan Told in June 


Plans for the Buggs Island-Langley 


line were disclosed last June by 
Administrator B. W 
at the Federal 


MISSION In Opposition to Vepco’s pro- 


nirst 
Sepa Creim in 


testifying Power Com 
posed Roanoke Rapids Development 


EW, 


The same supplemental appropria 


June 19, p 85) 


tions measure contains a less con- 


troversia! fund 


transmission — line 


request. Bonneville Admin- 
$1.450.000 to 
construction of the Grand 
Line No. § 


substation 


Power 
istration is asking for 
speed 
Coulee Spokane aud 
Spokane The 
line speedup would require $1,070,- 
000, while $380,000 is sought for the 
substation 


additions 
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CROSS SYMBOL lecetes crea in South Ceroline along the Sevannch River which hes 
been seiected as the site for the H-bomb plent. The location, chosen by the Atomic 
Energy Commission ond the E. |. DuPont Co, is said to be in Aiken and Bornwell 


Counties neer Aiken, S. C. and Auguste, Go. According to AEC authorities, the plant 
would provide materials for the H-bomb but would not produce it 


Utilities, TVA Act to Serve H-Bomb 
Plant in Lower Mississippi Basin 


\ giant new atomic energy plant, 
dubbed a second Oak Ridge, will be 
located in the lower Mississippi River 
basin 

The 
last week stoutly refused to comment 


Atomic Energy Commission 
on the project, but federal and pri- 
vate suppliers 
moving quickly to construct at 
a million kilowatts of 


electric power were 
least 
electrical 

project 


electric 


new 
generating capacity for the 


A unique combine of five 
utilities, one a holding company con- 
trolling four operating companies, was 
forming a new $65-million electric 
utility to supply some 500,000 kw for 
a new atomic project 

Meanwhile, the Tennessee Valley 
Authority was seeking a supplemental 
appropriation for new steam facilities 
in the western part of its system to 
meet the new atomic demands. TVA’s 
new steam capacity was expected to be 
on the order of its other new steam 
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plants which will have capacities of 
500,000 kw 

The new plant is expected to be 
the hydrogen bomb AEC 
previously selected a site in southern 
South Carolina to produce H-bomb 
materials, 


factory 


but actual bomb produc 
will not be 


River 


Speculation on the 


tion attempted at the 


Savannah location 


site has cen 
tered on northern 
Kentucky 


ringed by the power suppliers propos 
take care of the 


Arkansas and west- 
ern This general area is 
ing to million-kw 
load 

A new power company, Electric 
Energy, Inc, is being formed by Union 
Electric Co of Missouri, St. Louis; 
Central Public Service Co, 
Springfield; Illinois Power Co, Decatur, 
Ill.; Kentucky Utilities Co, Lexington, 
Ky.; and Middle South Utilities, Inc, 
a New York holding company con- 


trolling Arkansas Power & Light Co, 


Illinois 


1950 


Louisiana Power & Light Co, Mis- 
sissippi Power & Light Co, and New 
Orleans Public Service, Inc. 

The five participants are seeking 
authorization to acquire $3.5 million 
of stock in the new company. Union 
Electric proposed to acquire 14,000 
shares of $100 par common stock, 
Central Illinois and Iiinois Power 
would acquire 7,000 shares each, and 
Kentucky and Middle South, 3,500 
shares each. 

Total financing is estimated at $65 
million, with $61.5 million to be bor- 
rowed from two institutional investors. 

Despite AEC’s silence, formal news 
of the new project's power problems 
came in applications by the utilities to 
regulatory bodies for permission to 
form the new company, plus the 
guarded confirmation by TVA that 
$59 million of a proposed $84-million 
supplemental appropriation would be 
used for steam power for the new AEC 
installation 

In an application to the Securities 
and Exchange Comission, the com- 
panies proposing to form Electric En- 
ergy, Inc, said that AEC “is construct- 
ing a new project and will require at 
its site power in a large amount which 
is not now available. In order to as- 
sist in supplying a substantial portion 
of. this power, the companies have 
been invited to make, and are making, 
a proposal to AEC 

The power companies declared that 
“the AEC has stated that this project, 
including the electric power facilities 
for such project, involves the greatest 
and has emphasized thai in 
the interest of the 
greatest possible expedition is neces- 


urgency 
national defense 
sarv.” 

The new private power, generating 


facilities would be constructed at or 
near the unannounced site of the new 
plant would he 


and interconnected 


with the five private power systems to 
rrovide substantial standby and emer- 
gency power 

Details of the 
new utility and AEC “are being nego- 
tiated.” 


contract between the 


Big Fuel Tank Collapses 


A huge fuel tank at the Arkansas 
Power & Light Co’s Lynch Plant col- 
lapsed recently, spilling $100,000 
worth of oil, The tank, 40 ft high and 
100 ft in diameter, held 2 million gal. 
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OFFICERS AND SPEAKERS of the Interstate Power Club are, left to right, Director 
Fred |. Smith, Jersey Central Power & Light Co; E. L. Gerber, o speaker, Atlantic 
Aree Development Council; Chairman Frank Auchy, Philadelphia Electric Co; Secre- 
tory-Treasurer W. P. Grahom, Philedeiphia Electric Co; and Vice Chairman 5S. L. 


Chopin, Public Service Electric & Gas Co 


In bottom pane! cre Paul W. Emier, a 


specker, American Gas & Electric Service Corp; Robin S. Kersh, o speaker, Westing- 
house Electric Corp; Retiring Chairman John B. Taylor, Atlantic City Electric Co; 
and Clarence T. Shoch, Nominating Committee, Pennsylvania Power & Light Co 


Responsibilities of Industrial Power 
Salesmen Told to Interstate Club 


still 


“We 


advantages of 


need to sell industry the 


electricity over other 


forms of energy.” And sometimes we 
must sell new methods and equipment 
to prevent 


abandonment or removal 


of plants. These were the selling obli- 
gations of industrial power 
stressed by Robin R. Kersh 
house Electric Corp, to the Interstate 
Power Club Dec 11 at New York 
Even if we have an all-out war, the 
commercial 


salesmen 
Westing 


men must be 
and the 
solving application problems 


ready to 


serve industry war effort by 

coord: 
nating equipment deliveries with con 
struction schedules, and supplying the 


commercial technical information nec 
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essary for the conduct of business on 


1 wartime basis 


Our nation has never been so well 
prepared to face an uncertain future, 
Kersh said 


cause in the past five years American 


We are strong today be 


industry has poured some $115 bil 
lion into new and improved plan 

The industrial field offers equal and 
more diverse opportunities for the eco 
utilization of the heat 


than the 


nomic pump 


warming and cooling of 
homes and office buildings, according 
to Paul W 


Electric Service Corp 


Emler, American Gas & 
He said that 
the practicability of the heat pump in 


stallation is enhanced manyfold where 


December 18, 


the two operations of refrigeration and 
low temperature heating can be per- 
formed simultaneously. All processes 
or manufacturing industries which re- 
quire refrigeration and heating should 
be carefully scrutinized to determine 
the feasibility of the dual-purpose ar- 
rangement 

At the Goodyear Tire & Rubber 
Co., Akron indus- 
trial trucks reduced handling costs in 
one operation from 18¢ per unit load 
of 1.500-Ib to Ilé 
about $30,000 a year, according to 
W. van C. Brandt, Electrical Industrial 
Truck Association, Philadelphia. He 
said that two trucks in use in one ware- 
house of the Colgate Palmolive Peet 
Co., Jersey City, have accounted for 
a saving of about $25,000 a year in 
labor costs alone 


battery-powered 


a total saving of 


An industrial truck 
in the paper storage warehouse annex 
of the Carson Street Freight House 
of the Pittsbureh & Lake Erie Rail- 
road, Pittsburgh. paid for itself in 
three months in savings on labor- 
handling costs, he reported 

E. L. Gerber, Atlantic Area Devel- 
opment Council, Atlantic City, N. J.. 
told the group of his organized pro- 
gram of industrial development of 
Atlantic County. He said that the 
power salesmen of the electric utility 
composed the only grouo that knew 
the answers to the 50 or 60 questions 
relating to building in the area 


Arkansas P&L Denied 
Right to Serve Company 


The Public Service Commission has 
ruled that Arkansas Power & Light 
Co has no right to take over the job of 
providing power to a shoe company 
in Newport which is now being served 
by the Farmers Electric Cooperative 
Jackson County 

The case 
by the 


grew out of a petition filed 
shoe PSC to 
deny the co-op the right to serve on 
the grounds that the extension of New- 


port's city 


firm asking the 


boundaries to include the 
ruled out cooperative serv- 
ice. The PSC has held in the past that 


cooperatives 


company 


must 
Arkansas PAI 

However, the commission ruled that 
since the co-op started service to the 
shoe before its annexation 
into Newport city limits and had estab 
lished an investment it should be al 
lowed to continue the service 


serve rural areas 


and must serve towns 


company 
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OFFICIALS at the first Hawaiian conference of the Pacific Coast Electrical Associe- 
tion included, left to right, H. P. Field, vice president and commercial manager, 


L. A. Hicks, president, Hewsiien Electric 


Co, and Frank Tracy, president, Sierre 


Pacific Power Co. Hicks is vice president and Tracy is president of PCEA 


PCEA Hawaiian Parley Stresses 
Economic Education of Employees 


Economic illiteracy of employees 
and the public is the greatest peril 
facing American business today. 
W. V. Merrihue, manager of emplovee 
and community relations, Apparatus 
Division. General Flectric Co. told the 
325 islanders attending the first 
Hawaiian conference of the Pacific 
Coast Electrical Association in Hono- 
lulu Nov 30 

According to Merrihue. General 
Electric has trained 9,000 supervisors 
and baci 
on a nro 
175.000 workers. The 
comnany is using the DuPont “How 
Our Business Svstem Operates” course 
of instruction in building up a favor- 
ible economic climate in its organiza- 
tion. 


professional peonle in 


economics and is st irtine 


gram to train 


C. W. Williams, principal electrical 
engineer, Hawaiian Electric Co, de- 
scribed two low-cost. underground dis- 
tribution svstem for Honolulu 
dential districts where costs of $6.10 
and $5.35 per underground lineal ft 
were obtained with underground over- 
head cost ratios of 5.4 and 2.2 respec- 
tively. Neoprene jacketed cables have 
been used to eliminate failures caused 
by termites attacking non-leaded con 
ductors. 

Industry 


res! 


tendencies toward smug- 
and complacency, based upon 
good service and good operating rec- 
ords alone, were decried by Henry 


SS 
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Sargent, president, Central Arizona 
Light & Power Co. Constant work at 
the company and community levels, 
coordinated with the industry's na- 
tional programs, is needed to build 
good public relations on a sound basis, 
he said. 

Several noteworthy territorial co 
operative sales accomplishments were 
listed by various speakers. Included 
were the 2,700-kwhr average annual 
residential consumption stemming 
from work by a large and competent 
home service staff and fixture allow 
ances of $100 for an average home 
and $300-$400 for larger, architect 
designed homes resulting from intensi- 
fied home lighting sales work. 

A course in canine psychology is 
an essential part of the training pro 
gram of meter readers in 
where every home has at 
dog, David M. Moncrief, Jr 
commercial 


a region 
least one 

general 
supervisor 
Electric Co, stated. Collection 
“ms with weekly-paid plantation work 
ers have been simplified on the island 
of Kauai by placing locked 
boxes in stores in which 


Hawattan 


prob 


strong 
customers 
can deposit payments in specially pro 
vided envelopes 

An outstanding feature of the con 
ference was the dedication of 
No. 2, a 40,000-kw 
Electric’s Waiau 
Harbor 


Li nit 
unit in Hawaiian 
Plant at Pearl 
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FPC Claims Jurisdiction 
in Wholesale Rate Issue 


Wisconsin Michigan Power Co's 
wholesale rates are subject to Federal 
Power Commission jurisdiction, 
FPC examiner has asserted. 

Examiner Emery J. Woodall would 
require the company to file with the 
commission within 90 days all rate 
schedules for wholesale operations in 
Wisconsin and Michigan. FPC issued 
a show cause order last February. The 
company, the Wisconsin Public Serv- 
ice Commission, and the State of Wis- 
consin have contended that the sales 
at wholesale were not subject to FPC’s 
jurisdiction. 

Wisconsin Michigan operates in 
both states with two operating divi- 
sions but an integrated system. It 
sells power at wholesale in Wisconsin 
to Wisconsin Public Service Corp, 
Upper Peninsula Power Co, Oconto 
Electric Cooperative, and the cities of 
Kaukauna, Shawano, New London, 
and Clintonville. The company had 
argued that power transmitted from 
Michigan into Wisconsin lost its inter- 
state character when it became min- 
gled with power generated in Wiscon- 
sin and that any FPC jurisdiction is 
limited to that portion of the energy 
sold that is generated in Michigan and 
sold at wholesale in Wisconsin. It 
also claimed that deliveries to whole- 


an 


sale customers were made over lines 
used in local distribution 

Woodall ruled that integration of 
the system made interstate and intra- 
State energy 
mingled.” 
tate 


he 


“indistinguishably, com- 
Where 


commerce 


interstate and intra- 
nnot be separated, 
“federal authority under the 
federal Constitution is dominant and 


said 


controlling.” 


TVA, Workers Sign Pact 
The Valley Authority 


signed a labor agreement cover- 
§,000 of its 


Tennessee 
has 
“white-collar” 


ing em- 


ployees. The agreement, believed to 
be the first contract signed by a gov- 
ernment agency and professional or 
office workers groups, covers policies 
on collective bargaining, work, sched- 
ules, and pay 


Salary 


It was negotiated with 
Policy Employee Board, 
which includes representatives. of four 
AFL. unions and two independent pro- 
fessional associations 


the 
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September Revenues Up 
but Net Is Below 1949 


September 
enucs were 


utility 
10.7% above September, 
1949, the Federal Power Commission 
reports 


operating rev 


Electric operating revenues of the 
larger privately owned electric utili 
ties in the United States reached 
$404,504,000 in September, 1950, 
compared to $365,474,000 in Septem- 
ber, 1949. But revenue deductions (in- 
cluding operating expenses, deprecia- 
tion, and taxes) amounted to $331,- 
256,000, or 14.7% over those for the 
corresponding month last year 

Gross income, including other util- 
ity operating income, totaled $79,861,- 
000, a decrease of 10% for the month 
Net income was down 14% to $56,- 
974,000 from the $66,252,000 re- 
ported for September, 1949 


Utility Will Pay 2 Cities 
Extra Post-merger Taxes 
Public Service Co of 
Illinois plans to act as a 


Northern 
five-year 
Santa Claus to two small cities in its 
Lockport and Dixon, Ill 

When Western United Gas & Elec 
tric Co, Lockport, and Illinois North 
ern Utilities Co 
dated 
(bw 


the combined system 


area 


Dixon, are consoli- 


Public Service 


head offices of 


into the parent 


Nov 27 Pp 19) 


will be in Chi 


cago and corporation taxes will be 


paid there. Under Ilinois law 


a cor 
poration pays tax on its capita 


in the 


stock 


community in which it 


man 
tains its head office 

Loss of these taxes would be a blow 
to Lockport and Dixon. Lockport 
High School, for example, has re 
ceived 25% of its support from West 
ern 


United taxes and Chaney 


grade 


76 


school district in Lockport township 
69°. of its income 

So in an unusual offer Public Serv- 
ice has offered to cushion this blow 
by paying a series of gifts to each 
community. The first year it will pay 
all the lost taxes, the second year 
80°, the third year 69%, the fourth 
year 40%, and the fifth year 20%. 
This will give the two cities time in 


which to realign their tax require- 
ments 


BPA Power Revenues 
Hit Record in Fiscal 1950 


Power sales revenue of Bonneville 
Power Administration in fiscal 1950 
reached a record high of $31,197,515, 
according to Administrator Paul J. 
Raver. Net revenue for the year ended 
June 30 was $11,908,967, an increase 
of 12% over the fiscal year 1949. 

Biggest customer was the aluminum 
industry, which accounted for 30% of 
the revenue. Next came public utili- 
ties, 27% , followed by private utilities, 
24% ; other industries, 9%; and mis- 
cellaneous revenues, 1%. 

This brings accumulated net earn- 
ings of the federal government's Co- 
lumbia River power system to $54,- 
644,061. Federal investment in the 
power projects of the system as of 


June 30 was listed in the report as 
$521,766,747. As of the same date 
repayments of $178,792,527 had been 
made, 


FINANCIAL BRIEFS 


Georgia Power & Light Co has been 
ordered to lower its rates to residen- 
tial and commercial customers by 
about 10%, effective Jan 1. The 
Georgia Public Service Commission is- 
sued the order after six months of 
study. The reduction, which will 
amount to about $158.000 annually, 
will balance a cut in the rates charged 
Georgia P&L by its parent, Florida 
Power Corp, which followed a Federal 
Power Commission investigation 


A court order has set aside a $1,160,- 
000 rate increase granted Consumers 
Power Co by the Michigan Public 
Service Commission. If sustained, the 
court's position will necessitate a re- 
bate of between $1.5 million and $2 
million to gas and electricity custom- 
ers. Circuit Judge Marvin Salmon 
said the decision was on the grounds 
that the rate boost was “unlawful, not 
unreasonable.” 


Alabama cannot tax utilities at a 
higher rate than other taxpayers, the 
state Supreme Court has ruled. The 
decision was handed down in a suit 
filed by Alabama Power Co. The state 
revenue department had raised the as- 
sessment of some 18 utilities and rail- 
roads from 40% of their property 
value to 60% 


Ravalli County Electric Cooperative, 
Inc, Corvallis, Mont, has cut electric 
rates about 12%. Rates to farm and 
residential, commercial and industrial, 
and irrigation users will be affected 
The co-op’s revenues will be reduced 
about $7,600 a year 


Electric Utility Financing—December 2-9 


Compony Description 


Boras 

Centro! Mlimois Public Service 
Southwestern Ges & Electric 
Union Electric of Missouri 
Common Stock 

Minnesota Power & Light 
Western Light & Telephone 
SCHEDULED 

Bonds 
Preferred Stock —Metropoliton Edison 


December 18, 


debentures 2'y% 1970 new money 
2% % 1980 new money 
2% % 1980 new mosey 


150 000 sh new money 
14,870 sh new money 


Metropolitan Edison refunding ard new morey 


Amount of 
Offering Ottering 
000 


Price 


$ 6,000 
6.900 
25,000 


100.00% 
100.50 
102 542 


4,275 $28 50 
297 20.00 


$5,250,000 


20,000 sh $100-par new money, $2 million 
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Chapman, Army Engineers 
Differ on Delegation Head 


internecine warfare between the De- 
partment of the Interior and the Army 
Engineers broke out again in a partic- 
ularly petty way last week. Interior 
Secretary Chapman has asked the De- 
partment of State to replace Gail A 
Hathaway, president-clect of the 
American Society of Civil Engineers 
and special assistant to the Chief of 
Engineers, as head of the U. S. delega- 
tion to the international engineering 
meetings to be held in India Jan 3-15 

As a substitute, Chapman urges 
Michael W. Straus, commissioner of 
the Bureau of Reclamation. The Sec- 
retary contends that a civilian engi- 
neer connected with the military estab- 
lishment is not a proper choice to head 
the official delegation from this coun- 
try 

Since Chapman is close to President 
Truman, the State Department cannot 
brush off his requests. However, at 
this late date it would be difficult for 
the department to make a change 
without risking resignations from the 
official U. S. delegation and criticism 
from the country’s professional engi 
neering groups 


Western Oregon City 
Planning Hydro Project 


Application for a preliminary per- 
mit for a hydro project in the McKen- 
zie River area in western Oregon has 


been filed with the Federal Power 
Commission by the City of Eugene, 
Ore. The proposed project would in- 
clude five power plants with a total 
capacity of 
generation 

Plans include a diversion dam at 
Beaver Marsh with a conduit running 
to a 39,000-kw generating station 
near the mouth of King Creek. Con- 
trol works wil regulate Fish Lake and 
Clear Lake, with a conduit to a 
15,000-kw powerhouse. A 150-ft high 
dam at the confluence of Smith and 
McKenzie River will provide for an 
18.000-kw generator, with a 150-ft 
dam on Deer Creek providing for 
22,000-kw generation, and a dam on 
Frissell Creek with a two-mile conduit 
below Belknap Springs generating 
27,000 kw. 

The proposal also includes trans- 
mission lines from the powerhouses to 


120,000 kw horsepower 
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Bitions of Kwhr 


J F uw a “ 


J J A s 0 


Output Week Ended Dec 9—6,908,631,000 Kwhr 


Weekly Output, Millions Kwhr 
1949 1948 


10 5,881 Dec 11 5,705 
5,743 4 544 
5,537 5,349 
5.644 20 5427 
5,435 5,571 
5,435 5,564 
5,433 5,555 
5,430 5,539 
5,481 5,482 
5,450 5,482 


—we 
~a-e@e-av 


a switching station at the Frissell 


Plant and a 60-mile transmission line- 


to Eugene. The plants would be located 
on the west the 
range 


slope of Cascade 


FPC Promotes Heckman 


Loring E 
gas resources 


Heckman, head of 
the 
Power Commissien’s Division of Gas 
Certificates, has been 
chief of the division. Heckman suc- 
ceeds James V. O'Connor, who re- 
signed effective Dec 8 to enter private 
practice. 


the 


section of Federal 


promoted to 


1950 


Percent Change from Previous Year 

Dec 9 Dec 2 Nov 25 
10.0 +19 
+136 
18.9 
+158 
+262 
+179 
+142 
146 
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MEETINGS 


American institute of Electrical Engineers 
High Frequency Measurements Conference, spon- 
sored with thy lastitute of Radio Engineers and 
the Natione! Eureew of Standards, Statier Hotei, 
Washington. > C., January 10-12; Winter Gen 
eral Meeting, Stotler Hotel, New York, Jenwary 
22-26 


Pen-syliverie Electric Association 
Winter Meeting, Tronsmission and Distribution 
Committes, William Penn Hotel, Pittsburgh, Feb 
ruary 1-2 


Missouri Valley Electric Association 
industria! ond Commercial Seles Conference, 
President Hotel, Kansas City, Missouri, February 
3-9 


Adequate Wiring Bureau 
Annual Conference, Shereton-Gibson Hotel, Cin- 
cinnati, Ohio, February 15-16 

North Central Electrica! Associetion 
Electrical Industries Convention, Nicollet Hotel, 
Minneapolis, February 25-28 
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WASHINGTON COMMENT 


RONALD D. ROSS 


Long delays in getting a Defense Power Administration 
organized at the Department of Interior may prove costly 
to the electric utilities. Until DPA is staffed and operating, 
they can have no real voice in the making of control 
policies. And these policies already include regulation of 
supplics of a host of materials vital to utility operations 
and the industry's expansion program 


The plain fact is that the electric utilities are scrimmag- 
ing for vital metals with a lineup of substitutes. The “first 
team,” the DPA staff which must establish the agency's 
policies and make them work, has not even been named 
as this is written. This is despite the fact that the very 
serious “game” of organizing the nation’s economy for 
a war effort is well under way 


Functioning of DPA Delayed 


Delay in getting the industry's “claimant agency” func 
tioning shows up clearly in the briefest catalog of the past 
few months’ developments: 

June 25——South Korea invaded. 

Sept 8—President signed Defense Production Act 


Sept 9—Electric power controls delegated to Interior 
by Presidential order. 


Dec 4—Defense Power 
Secretary Chapman. 


Administration established by 


The law establishing broad control authority had been 
written and the new controls power distributed among 
government agencies 76 days after the 38th parallel was 
crossed. It was 86 days later that DPA was set up. And 


then it was only a shell, pending the selection of an 
administrator 


it could be argued that some other industries are in 
the same position as the electric utilities—three other 
defense adminstrations were established at Interior at the 
same time as DPA. But it should be 
that Commerce's National Production 
order 


remembered, too 
Authority had issued 
aluminum 


ind cobalt before DPA 


such materials as 


copper 


columbium, steel, zinc was for 


mally created 


Who Is to Blame? 


Blame for the delay 


placed 


in establishing and staffing DPA 


is not easily course, is 


Secretary Chapman, of 
responsible for setting up the agency and naming an admin 
istrator. However, he cannot be 


blamed for moving cau 


tiously. Industry officials who have been proposed for the 
top DPA job have not declined without good reasons. And 


in any event, this is no time for blame or recrimination 


The electric utility industry strong. effective 
DPA. This will require not only the prompt action of the 


Secretary of the Interior 


necas a 


but the full cooperation of all 
of the nation’s electric producers as well. Anything less 
could threaten the wiilities’ expansion program 
result, jeopardize the defense effort 


and, as a 


v8 


There is a brighter side to the picture. Temporary and 
consulting officials from private industry and federal and 
public power agencies have performed important service 
They have informally aided utilities faced with supply 
problems, inaugurated surveys, and represented the indus 
try ably if not officially in control parleys 


TECHNICAL NOTES 


ARCHER E KNOWLTON 


(From papers presented at ASME Annual Meeting, Nov 
26 to Dec. 1, 1950) 


Fireside deposit troubles, in stokers at Delray, were greatly 
reduced by increasing the humidity of the combustion 
air to at least 16 Ib of water per 1,000 Ib of dry air. (SOA-86) 


Cycle factors of 1,800 psi 1,000 F/1,000 F reheat have 
been chosen for a new Consolidated Edison plant of six 
160 cross-compound units after critical analysis of 32 
alternatives. (SOA-87) 


Gas turbine operation for 13 months at Belle Isle has had 
79.5% availability (hours forced out, 34), steam station 
heat-rate improvement of 2.25%, unit fuel cost of 1.17 
mills per kwhr and an indicated maintenance of $1 per 
kw per year. (SOA-78) 


Aluminum alloy heat exchanger tubes have given satisfac- 
tory life in fresh and salt cooling waters; aluminum tubes 
are used in tubular air preheaters. (SOA-123) 


Advance of total steam temperature to 1,100 F and up 
wards will require superior alloy tubing materials for super- 
heaters to withstand oxidation, have long life at metal 
temperatures of 1,200-1,400 F, be amenable to tube pro- 
duction, fabricating and welding. (SOA-129) 


Nickel-chromium-molybdenum steel (WC-4) in a welded 
valve casting after 6 years of 900 F service for Detroit 
Edison disclosed no loss of strength, no embrittlement and 
no graphitization. (SOA-67) 


Improved refining results in decreased yield of residual fuel 
oil from a given amount of crude, but total national pro- 


duction of residual fuel has remained about constant 


-because demand for gasoline has resulted in increased 


refinery output. (SOA-131) 


Trend in technology is toward expanding the area of inter 


fuel competition by increasing knowledge of converting 


(Boyd, U. S 


the various fuels into forms usable 
of Mines) 


Bureau 


Furnace heat absorption efficiency decreases with increase 
of load and increase of excess air; gas temperature entering 


superheater is higher when all pulverized coal burners are 
used. (Willow Island, 50A-82) 
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SWITCH TESTS were made on six different types of horn-gap switches, os are shown in this view of the test set-up 


Establish “Reach Limits As Measure 
Ot Switch Performance 


Data ofters design guide in horn gap switch applica- 
tion. Tests inciude breaking of parallel circuits, 
interruption of inductive loads and capacitive loads 


M. A. ANDERSSON, Engineer 
Public Service Company of Northern Illinois, Chicago, tl! 


The desirability of establishing a basis 
for estimating the load interrupting 
ability of horn-gap switches has led 


the Public Service Co of Northern 
Illinois to explore the problem in a 
program of tests that involved more 
than 400 switch openings. In addi- 
tion to recording data on currents 
interrupted and arc voltages, moving 
pictures in slow-motion were taken 
using cameras at right angles so that 
arc lengths could be calculated. 

Two basic concepts of arc behavior 
were involved in the study 
that the length of an are is propor- 


One is 


tional to the voltage appearing across 
it. The other is that an unconfined arc 
will always extinguish itself if clear- 


From paper 
Horn Gap Switches” by 
Andrewe and M. A. Andersson, presented 
at AIFF Summer Convention in Pasa 
dena, Cal, June 1950 


‘Interrupting Ability of 
L. R. James, F. EB 
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ince will permit its growth to a neces- 
sary critical length and if the gap is 
wide enough to prevent restriking 

To provide a measure of arc per- 
formance the term “reach” has been 
used. It is defined as the distance 
from a point midway between the arc 
terminals to the point 
reached by the arc. Reach in its most 
critical direction, then, is coincident 
with minimum phase-to-phase or 
phase-to-ground clearance 


most remote 


General conclusions .. . The test data 
supported four general conclusions 

1. A horn-gap switch will interrupt 
a current successfully if its dimensions 
will permit the arc to grow to its 
critical length. An exception might be 
with the wind blowing in line with 
the arcing horns. 

2. With 


conventional horn-gap 


1950 


switches, arc length and “reach” are 
independent of the type of switch and 
of the speed of its operation. 

3. Two arcs in series will have 
about the same total length as a single 
arc produced under the same condi 
tions. However one of the pair of 
arcs may be much longer than the 
other. 

4. Arcs are longer when interrupt 
ing line charging current than when 
interrupting a corresponding amount 
of resistive or inductive current 


Specific Conclusions . . . Test conclu 
sions specifically applicable to opera 
tion and design are these: 

1. For resistive and inductive cur 
rents below 100-amp, reach depends 
on both voltage and current. Maxi- 
mum reach for practical use in this 
range is 0.0165 ft per amp per kv 
icross the open switch gap. 

2. For resistive and inductive cur 
rents from 100 to 320 amp, reach is 
proportional to voltage but independ- 
ent of current magnitude. Maximum 
reach for practical use in this range 
is 165 ft per kv across the open 
switch gap 

3. On 132-kv horn-gap switches 
having 16-ft horizontal phase separa 
tion, about 7 amp of charging cur 


79 





FIG 1—CORRESPONDING RIGHT ANGLE VIEWS of an arc FIG 2—SIMULTANEOUS RIGHT ANGLE VIEWS of exciting 
from the parallel brecking of 296 amp, ot 7.19 kv ecross the current orc when interrupting 12.8 amp, 49.2 kv across the 
switch, show orc length of 19.1 ff, reach of 7.2 ft switch, show are length of 21.9 ft, reach of 4.5 ft 


h reasonabl 


Character of Tests 
it a frequency of OU cy 
ypes of switches were 


ingle and three-phase 


FIG 3—BREAKING 20-amp charging 
current, 132-kv line. Arc length is 123 
ft, roach 20 f; switch clearance 16 ft 


In general, oscillograph readings were Special test setups were used in some 
taken of current and voltage. Arc cases in order to secure as wide a 
ength and reach were determined by range of test data as possible, but all 
geometrical combination of scale tests corresponded to normal service 
values determined from the corre conditions. One of these test setups ts 
sponding projections of motion pic shown above in which one phase of a 


ture frames showing maximum length 33-kv transmission line was cennected 


Lumut of proboble reach 


© 20 4 60 60 160 180 i140 160 180 200220 240 260 280 S00 820 
Resistive ond inductive current i>. -upted_ amperes 


FIG 4—TREND LINE of arc reach, and limit of probable arc reach per kv were 
established for horn gap switches interrupting varying inductive and resistive loads. 
Possibility is rare thet upper-envelope sate-guide vclues will be exceeded 
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so that a wide range of loop current 
values could be interrupted on any 
one of six different types of horn-gap 
switches. 

The tests covered three general 
types of switch use: 

1. Breaking parallel by interrup- 
tion of one side of a 33-kv loop and 
transferring its load to parallel paths. 
Currents of 60 to 312 amp were in- 
terrupted in loop systems of 10 to 44 
ohms. Arc voltages of 1,000 to 7,350 
v were obtained. Fig 1 shows corres- 
ponding right angle views of a typical 
single-phase arc obtained in this group 
of tests. 

2. Interruption of inductive load by 
dropping transformer exciting current 
at full line voltage. This group of 
tests covered currents of from 6 to 35 
amp at line voltages of from 12 to 49 
kv. Fig 2 shows a single-phase arc 
typical of this group of tests 

3. Interruption of capacitive load 
by dropping line charging currents on 
132-kv transmission lines. Sections of 
line from 4 to 50 miles in length were 
opened providing a range of from 2 
to 20 amp. A single camera view of 
arcs obtained by opening 20 amp of 
charging current is shown in Fig 3 

The three basic variables in arc data 
were analyzed by using the current 
interrupted (current at beginning of 
arcing period), the voltage just after 
extinction in loop interruption, or line 
voltage in load dropping tests, and 
the arc length when the arc was long- 
est. which was invariably during the 
last cycle of time. By taking advan- 
tage of the proportionality of arc 
voltage and length, these two variables 
were reduced to a single one of feet 
per kilovolt 

For the range of current values in- 
terrupted, no appreciable difference 
was found in results due to the type 
of switch used or the speed of opera- 
ton 

It was found that a general trend 
could be established in the data for 
resistive and inductive currents when 
arc length was plotted in terms of 
feet per kilovolt. However, arc length 
was considered to be too indefinite 
a dimension for practical use since it 
is not the arc length but rather the 
direction of maximum 
reach, which is of importance in de 
termining interrupting ability 


spread, or 


Significance of Reach . . . Since reach 
in its most critical direction is coin- 


Seach of orc, feet 


%S 40 
Resistve o inductive current interrupted of line 
voMoge omoeres 


FIG 5—-FOR SMALL CURRENTS at vori- 
ous line voltages, arc reach was deter- 
mined from analysis of the test results 


FIG 6—FOR LARGE LOOP CURRENTS in 
loops of various impedences, arc reoch 
was determined trom analysis of test 
results. Horizontal lines indicate safe 
reach for various types of switches 


cident with minimum phase-to-phase, 
or phase-to-ground clearance it is a 


direct measure of the 
ability of a switch. 

With the data analyzed on the basis 
of this new variable a general trend 
was established by the “Trend Line” 
drawn medially through the data as 
plotted in Fig 4. 

It is recognized that the variation 
between minimum and maximum 
reaches for any value of current is 
large, particularly in the range of 60- 
140 amp. This spread is thought to 
be due mainly to uncontrollable fac- 
tors such as variations in atmospheric 


interrupting 


conditions and magnetic and thermal 
effects, plus the possibility of errors in 
correctly identifying corresponding 
points of maximum reach in the film 
projections 

However, it is believed that the pos- 
sibility of exceeding an upper en- 
velope of the reach values is suf- 
ficiently rare that such an envelope 
may be used as a safe guide for switch 
operation. In fact, to exceed 
values the possibility of such an ab- 


safe 
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normal reach would have to coincide 
with the possibility of wind being in 
exactly the direction of minimum 
clearance distance. On this basis an 
upper envelope has been drawn in 
Fig 4 and is shown as the “Limit of 
Probable Reach.” This limit there- 
fore provides a convenient standard 
of resistive and inductive arc per- 
formance as follows: 

Probable Reach in Ft 


0165 per kv per amp 
1.65 per kv 


Range of Current 
} to 100 amp 
100 te 320 amp 


Reach for Charging Currents .. . 
While the data for the line charging 
currents was too limited to allow an 
extensive analysis, the values of reach 
trend of 
values for reach for corresponding re- 
This is 
to be expected due to the combination 


in general were twice the 


sistive and inductive currents 


of trapped charge in the isolated ca- 
pacitive circuit with the line voltage 
tending to produce double voltage 
across the switch 

Sufficient current 
were made to establish about 7 amp 
as the maximum safe value to be in- 


charging tests 


terrupted at 132 kv on switches with 
phase spacing of 16 ft 

For application to practical use the 
limits of probable reach as developed 
have been plotted for the range of 
current and voltage values. 
This results in convenient operating 


normal 


and design guides 

Fig 5 shows maximum expected arc 
reach for currents up to 40 amp. 
Since these smaller currents are usually 
associated with the interruption of 
transformer exciting currents, guide 
lines have been developed for nominal 
line voltages in general use on our 
Reach togbe expected can be 
read directly from’ the chart 


sysiem 


Fig 6 shows maximum expected arc 
100 to 300 
amp with the 
oop interruption. In_ this 
range guide lines have been developed 


each for currents from 


normally associated 
current 
for various system impedances. Use 
48 an Operating guide involves calcu- 
lation of the loop circuit impedance 
by usual methods of network reduc- 
tion and then reading the expected 
reach directly from the chart. In prac- 
tice it will often be found possible to 
actually measure loop impedance in 
advance by opening an oil switch else- 
where in the line and measuring the 
switch voltage. This voltage 
across the switch divided by the cur- 


open 
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' i jor lont ond wells. River circles in front 
MISSION ROAD PLANT spray pond at extreme right dis- ‘ceater) adjoin p 
charges into collecting basin on river bank. Cooling towers of plant between cooling tower and spray pond, at right 


Cooling Water Shortage Prompts 


Drought-curtailed river flow results in installation of cooling tower, adaptation 


of spray-pond and back-up resort to artesian well for condensing supply 


J. H. HOCHULI, Project Engineer 
Gibbs & Hill, Inc, New York, N. Y 


Sue Gores, A 
es dequate cooling water is a prime 


requisite for plant additions if they are 
to be as firm as the initial installation 
in the plant. Recognition of this 
prompted the City of San Antonio to 
offset the threat of drought in the 
area by providing four sources of 
cooling water for the condensers: (1) 
River water, (2) spray pond, (3) cool 
ing tower, (4) artesian well 

Addition to the Mission Road Plant 
of a duplicate* 25,000-kw unit and a 
325,000 Ib per hr boiler prompted 
analyses of the adequacy of condens 
ing water for full capacity operation 
A cooling tower was immediately in 
dicated and then the intensified 
drought in Texas necessitated addi- 
tional supply of cooling water 

Several economic studies were made 
using river water, spray pond water 
from an existing pond on the west 


bank of the river, a 19,000 gpm 
CIRCULATING WATER discharged by tunne! to two points above dam. Pumps . 
opposite deliver water to spray pond. Pipe takes cooling water trom sproy pond an ink . tee ; fo 
ecross river to cooling tower basin. Cooling water and moke-up amplified by 


Electrical World September 
ertesion well discharge into 6-ft diam concrete pipe feeding the cofferdam page 88. 


* See w Corr ated with ¢ 
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COOLING TOWER BASIN is 3834x278 ft and can handle 


wet bulb of 76.5 F. Main header is so arranged that water 
50,000-gpm cooling tower reduction from 103 F to 90 F with ao 


trom either condenser con be pumped to either or both towers 


Four-Source Supply 


artesian well located at the north- 
west corner of the power plant, and 
a combination of one or two cooling 
towers. These studies showed that 
with the addition of a second tower 
the plant could carry full load under 
all conditions. It also indicated that 
by the addition of sprays handling 
16,000 gpm the well could be dis- 
pensed with should it be shut down for 
any reason. It was therefore decided 
to complete the project as indicated 
The spray pond was reairanged to 
discharge the water into a collecting 
basin on the west river bank 
basin was connected by a 48-in 
crete pipe laid under the 
catch basin collecting all the water 


This 
con 
river to a 


falling over the two cooling towers. 
This catch basin was connected by a 
6-ft-diam concrete pipe to a new cof- 
ferdam built outside the intake tunnel 
feeding all of the turbogenerator units. 
The cofferdam was fitted with slide 
gates which could be opened or closed 
depending on whether the river or 
cooling tower water was used in the 
condensers 

A high head pump was added to 
the circulating water system of Unit 
No. 1 and high and low head pumps 
purchased for Unit No. 2. The high 
head pumps were used for delivery of 
water to the cooling towers and the 
low head pumps for discharge to the 


river. Electrically controlled butterfly 
valves were installed at the discharge 
of both pumps and pipe lines leading 
to the cooling towers and river. These 
valves were interlocked so that the 
proper ones were open for use with 
either system. 

Each cooling tower of the induced 
draft type consists of five cells. Each 
tower is capable of cooling 25,000 
gpm from 103 F to 90 F with a wet 
bulb of 76.5 The towers are in 
stalled in a straight line west of the 
plant near the and are so ar- 
ranged as to discharge into a common 
basin. Each cell is fed independently 
with water and segregated 
without affecting the other cells. The 
main header is so arranged that water 


river 
can be 


from either condenser can be pumped 
to either tower or both towers can be 
used for either condenser An over- 
board line is piped directly to the 
river from the header to completely 
clear the system if necessary 

The cost of providing the back-up 
supply increased the unit investment 
in the plant by $3.22 per kw based on 
80,000 kw 

Justification for the supplementary 
facilities is found in the 1949 summer 
experience which showed the methods 
of operation that are shown in Table 2 
were necessitated by the dwindling 
river flow 
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TABLE |--Costs of Firming Capacity For 


Summer Operation 


Cost 
Per kw, 
Dollars 


Cost of Changes Involving 


Cost, 
Citevleting Water System 


Dollars 


Circulating weter system with 
cooling tower for Unit 2 
tor wee of river for 
Una @ 


Chenges to system and eddition 
of cooling tower for Unit 1 
es to system to firm up old 
plant (30,000 kw) 


$193,000 
18,750 
179,215 
60,000 


Total Costs* 
Addition of Unit 2, (25,000 kw) 
without changes to Unit No. 1 
end old plant 
Firming of plant for 80,000 kw 
and eddition of Unit No. 2, 
25 000 lew 


$3,047 478 
3,286,893 


* Total costs include all engineering end construction 
overhead 


TABLE !!—Operstion of Spray Pond 
and Cooling Tower, June-Sept., 1949 


Cooling Tower, 
bHowrs in use 


Serey Ponds, 
Period, biowrs in use 
Starting 
Week No.1 No. 2 


No. 2 No.3 No. 4 


168 168 a] 29 149 
168 168 54 be] 168 
168 168 61 W7 163 
168 168 16 136 150 
168 168 58 168 168 


148 164 114 168 168 
1468 12 124 160 168 
168 168 97 135 168 
168 168 118 139 168 


168 148 a6 97 168 
168 168 17 51 168 
168 168 a7 129 146 
161 168 53 100 101 


Sept. 1 168 168 48 17 80 
Sept 8 168 168 73 82 62 
Sept. 15 123 125 65 127 168 
Sept. 22 108 162 12 "9 113 


Note: Operstion of cooling weter system ls de 
pendent on inlet waters tempersture of condenser. 
Operetion of spray ponds end cooling towers wes sup- 
plemented by operation of water well when requited by 
tempereture conditions 
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Two Numerical Indexes Evaluate 
Masses of Meter Test Data 


Numerical average and standard deviation afford basis for com- 


paring meters as to type, prior test, and service results as 


well as testing differences 


in shop, 


field, and division 


F. H. BUSCH, S-ction Engineer 


Genera! Electric Cr, Lynn, Mass 


BR, a new method of evaluation, over 


all accuracy of any group of watt 


hour meters can now be expressed by 


two numbers—the average and the 


standard deviation Use of the new 


method has proved effective at every 


stage of metering practice. Groups of 


meters may be: (1) As built by a manu 


——— 


AS RECEIVED DATA OM 


“> were [ | "aT METERS 


cere Ts gor canon 
Fr De ee 


‘ 

t- : 

»* a 

. : 
’ 
oO 
’ 
’ 


. 


. 


.* 


, 
‘ 
© 
e 


noe here, 


2) as received by the utility 


or (4) “as 


facturer, { 
(3) as installed by the utility 
found” on periodic test after being in 
service. It reduces masses of data to 
simple concise form, permitting accu- 
rate and rapid comparisons between 
groups and correct conclusions to be 


reached 


ir dedi) ne 


* SCR een 


eos 


FIG 1—TYPICAL TEST DATA for 130 meters at light and full load, resulting in 
however, be erroneous when comparing groups where the number of units differ 
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Use of this method as an everyday 
means of summarizing and transmit- 
ting information 1s 
but the theory of prob- 
ability and statistics underlying it is 
well-documented and detailed = in 


standard mathematical books 


meter-accuracy 


very recent 


The Method 
ber of meters results in the accumula- 
tion of so numbers that the 
mind has considerable difficulty in de- 
termining their significance. Typical 
calibration data on a group of 130 
watthour meters are illustrated in Fig 
la. The new method permits com- 
plete and accurate description of this 
mass of data by two index numbers 
for each load pomt as shown by Fig 
Ib. The first, bar X (xX), measures the 
average of the data, while the second 


Test of a large num- 


many 


the standard deviation, sigma (cs), de 
scribes the dispersion of the data rela 
tive to the average 

Distribution curves of the data of 
Such 
are a familiar means of reduc- 
ing a mass of numerical data to a form 
which permits quick visual appraisal 
An experienced person can often 
reach very logical and valuable con- 
clusions from such visual appraisals 
However, the hazards of improper in 
terpretation are great. Comparison of 
distribution curves is particularly diffi 
cult when the number of units in the 
groups differ 


Fig la are shown in Fig 2 


curves 


A conclusion drawn by 
visual appraisal is open to the chal- 
lenge that the observer may have been 
influenced by prior prejudice or by 
consideration to 
fects in the data 


eXCessive minor de- 
Anyone who has had 
to defend conclusions drawn from vis- 
ual appraisal will welcome a better 
method of evaluating the properties of 
i distribution curve 


Probability Application of the law 
of probability to this problem permits 
calculation of the two numbers which 
completely the norma! dis- 

The first 
mean 


describe 


tribution curve number is 


the arithmetic often called the 
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average and identified by X. The sec- 
ond figure is the standard deviation, 
generally identified by the Greek small 
letter sigma, «, which provides a meas- 
ure of the dispersion of the data about 
the average. Manner by which the 
standard deviation gives a very com- 
plete description of the dispersion of 
normal data is reflected in Fig 3. 
Roughly 68% of the data will fall 
within the limits of = one @ about 
the average, 95%. within + two a, and 
99.7% within three. Memorizing 
this basic characteristic of sigma per- 
raits immediate mental reconstruction 
of the distribution curve and its ap- 
praisal as soon as the values of ¥ and 
or are specified 


Calculation of X and » . . . The basic 
mathematical formula for calculating 
the standard deviation may be readily 
applied to practical problems by use 
of a sample chart form. In this way 
time is saved, the hazard of arithmeti- 
cal error is reduced, and the work can 
be performed by anyone with basic 
knowledge of arithmetic 

A sample chart form (Fig 4) has 
been developed specifically for analyz- 
ing meter-calibration data step by 
step. and finding the average (X) and 
the standard deviation (¢). Since 
optimum calibration is almost uni- 
versally 100%, it is convenient to con- 
sider only the calibration error as a 
deviation from 100%. Thus, a cali- 
bration of 99.6% is considered to have 
an error of —0.4%. Not only does 
this reduce the number of digits to be 
recorded, but the problem of squaring 
and multiplying is reduced to a mini- 
mum 


Preparation . To be effective, data 
must be prepared and presented in as 
clear and concise a manner as pos- 
sible. The distribution curve, when 
combined with it ¥ and ga, is usualiy 
found to be very easily understood 
and effective. A few comments on the 
details of taking, summarizing, calcu- 
lating, and presenting the data in this 
manner may prove very helpful to 
those performing the operations for 
the first time. 

In the distribution curve of Fig 2, 
the data are arranged in columns 
representing the number of meters in 
each 0.1% accuracy interval. In most 
watthour-meter work an interval of 
0.1% is found to be most practical, 
since the usual practice in meter test- 
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FIG 2——DISTRIBUTED FORM of dete in Fig 1a gives visual indication thet may, 


ing is to record the data to the nearest 
0.1%. For simplicity, the error for 
these intervals would normally be de- 
signated as 0%, +0.1%, +0.2%, etc. 
Tally Sheet . . . To make the record- 
ing and summarizing of data easier, a 
tally sheet may be used with separate 
block for each five meters having the 
various tenths percent error. Such a 
tally form may be used in cases where 
the very minimum of recording effort 
is desired and also in summarizing 
that are tabulated 
form, such as Fig 1. This tally pro- 
vides the total number of meters found 
in each interval and is entered in the 
first column of the chart of Fig 4. It 
also provides a reasonable accurate 
visual portrayal of the distribution 
curve of the data. 

In order to compare distribution 


data available in 


NORMAL DISTRIBUTION CURVE 

qn rn 
j 68.3% of totol 

| ite anita - = | 

| 


gn 
of total dete within | 

t 2 sigma 
} 


i i 
1 997% of totel dota within ¢ 3 sigma 
| ! | } | 
j } 


FIG 3—PROBABILITY RESULTS in 
68.3% of the total dota falling within 
one sigma of deviation, 95.5% within 
two, and 99.7% within three 
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however, be erroneous when comparing groups where the number of units differ 


curves, it is desirable to plot in a stand- 
ard manner. By converting the co- 
ordinate from number of meters to a 
percentage of the total number in the 
group, distribution curves that permit 
visual appraisal and comparison are 
achieved. Such curves are particularly 
useful as a visual aid in presenting and 
interpreting data by this method. 


Application .. . Analysis of the results 
indicated in Fig 5 is interesting in de- 
termining 

1. Relationship of the 
watthour used by the 
and the utilities 

2. The effect of shipmem on the 
calibration of the meters. 

3. If the test methods of the manu- 
facturer aod the utility give compara- 
ble results. 

Visual appraisal of the distribution 
curves permits one to offer the opinion 
that there is little, if any, difference in 
the full-load calibration results, but 
that a grater dispersion of light-load 
calibration was found by the utilities 
than by the factory. Referring to the 
X and » data on each curve enables 
us to reduce these opinions to num- 
bers. The value of the reference watt- 
hour as used by the utilities agrees 
with the manufacturer to within 
0.036 at full load and 0.13% at light 
load. There is very slight effect from 
shipment on the meters, the average 
calibration before and after shipment 
coinciding at full load and agreeing 
within 0.06°% at light load. 

There is excellent agreement at full 
load between the value of o before and 
after the shipping test and “as re- 
ceived” by the utilities, showing there 


reference 
manufacturer 
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CALIBRATION EVALUATION 


weTER 


FIG 4—COMPLEX EXPRESSIONS of probability technique are 
completely circumvented by systematic and simple manipule- 
tion of the dota. Chart was developed for analyzing calibration 
date and tinding mean and standard deviation 


is little change in the meters and also 
pthat the test equipments used have 
On light load, the 
shipping test shows a difference after 
p shipping of only 0.05% in o, while a 
difference of 0.17% is shown in the 
as received” tests by the utilities 
From data it may be con 
cluded that shipment has a small effect 
on the light-load calibration 
fact that the “as 
tests by the utilities show a greater dif 


sequal precisions 


these 


How 
ever, the received” 
ference indicates that factors are pres 
ent which have affected the precision 
of the light-load tests 


Precision Factors Fxperience in 


watthour-meter that 


testing indicates 
some of the factors which affect preci 
sion are 

1. Short thereby 
effect of reading errors 


2. Windage effects, du to 


windows of 


tests increasing 
open 
fans 

3. Variation in test load from rated 
light load 

4. Starting and stopping variations 
of operators or equipment 


One other 


or several of these or 
possible factors may be present in a 


particular test location to a degree that 
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O02 0-02 +06 
a-Colitration Before 


the precision of materially 
This new method of analyz 


ing calibration data provides a tool for 


testing 1s 
affected 


the use of both utilities and manufac 


t 


ers in studying such problems 


Correlation Good 


neter-calibration 


Experience with 
data has 
very high degree of conformity with 


shown a 
the “normal” law of probability. Fig 
6 shows the between the 


theoretical curve and the actual data 


correlation 


- as recorded on 3,400 meters taken at 


random from the outgoing production 
of a manufacturer during the month 


of September, 1950 


FIG 6—HIGH CORRELATION of disper- 
sion data for 3,400 meters with normal 
probability justifies use of simplified 
technique in analyzing meter test data 


December 18, 


Light Loed 


862 meters | aC 
. 


FIG 5-—SYSTEMATIC ANALYSIS shows how much 

watthour meter accuracy is affected by shipment; (a) 862 
meters before and (b) after round trip across continent, (c) 
1,200 meters as received from the factory by four utilities 


Data which do not conform to the 
“bell-shaped” curve of the “normal” 
probability curve should be challenged 
Investigation invariably reveals an 
assignable cause peculiar to these par- 
ticular data which usually can be cor 
rected or improved. Of equal impor 
tance is the fact that investigation of 
individual data that fall near the edge 
but within the normal curve, seldom 
reveals a specific cause for the varia 
tion 

Derivation of the “normal” proba- 
the basic formula for 
sigma are 


bility law and 


calculating detailed in a 


books on the subject of 
and 


number of 


probability Statistics. Since ex- 
perience with this type of mathematics 
is not needed to apply the method, this 
article has not delved deeply into the 
theory 


{ of X and ¢ asa precise method 


of analyzing calibration data already 
has proved effective at every stage of 
metering With more wide- 
and use of the 
method, it is expected that the indus- 
try will find this new method to be the 
accepted means of appraising and 
comparing the performance of watt- 
hour meters 


practice 


spread knowledge 
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DEPENDABILITY of microwave communication has been estab- 
lished by the two links served by these two pairs of receiving 
ond transmitting antennas of Central Arizona Light & Power. 
The company has experienced 16 months of successful opera- 
tion since installation of the first link in July 1949 


Microwave Proves D 


+ Agi me 
ve oe 
; a 
a“ fe a 


Ca pile 


T. A. PHILLIPS, Chief Engineer 
Central Arizona Light & Power Co, Phoenix, Ariz 


Succes fut operation of a communi- 
cation, telemetering, and remote con- 
trol microwave installation since June 
1949 has convinced Central Arizona 
Light & Power of the dependability 
of modern microwave equipment. De- 
spite ambient temperatures that went 
as high as 140 F, severe lightning 
storms, and unusual exposure to sand, 
dust, and insects, the equipment pro- 
vided excellent continuity of service. 

First installation on the system was 
a link put in service in July 1949, 
between the company’s steam-electric 
generating plant five miles west of 
Phoenix, Ariz., and a switchine sta- 
tion 16.2 miles west of the plant 
This link provides remote control and 
indication on five 69-kv breakers, tele- 
metering of voltage, current, or power 
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n the two lines which 
won, 


feed the sta- 


and a two-way channel. 


is a link to an- 


voice 
Second installation w 
other switching 17.4 miles 
north of the plant. This link controls 
two breakers and also provides tele- 
metering and a voice channel between 
plant and switching station 


Station 


Double Duty Transmitter . . . Each 
switching station has a 3-w transmitter 
operating at 956.75 mc. A single 3-w, 
958.25-mce transmitter at the steam 
station serves both links. It is switched 
from one sending antenna to the other 
by a coaxial type antenna relay. Sepa- 
rate receivers are connected to the re- 
ceiving antennas at the plant, how- 
ever, to allow simultaneous reception 
from both switching stations 
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UNIT CONSTRUCTION facilitates simple maintenance on 
electronic components. Transmitter, exciter, and receiver units 
are wired with individual! terminal strips and ere easily remov- 
A clear line of sight between sending and receiving 
ends is important if maximum signa! strength is to be received 


ependable in Action 


Antenna 
switching 


Arrangement 
station has 
and a 


Each 
a sending an 


tenna receiving 


antenna 
mounted one above the other on the 
same pole approximately 69 ft and 75 
ft respectively above ground level 
Both sending and receiving antennas 
are 42-in. parabolic reflector type. All 
four antennas at the common end of 
the two links are mounted on one 
mast on the roof of the steam-electric 
generating plant. The transmitting an 
tennas at this location are uppermost 
so the arriving and departing signals 
will travel in parallel paths instead of 


crossing 


Opposite Polarization . . . In each 
link one set of antennas (sending and 
receiving at opposite ends of the link) 
has been horizontally polarized, the 
other vertically polarized. This re- 
duces feedback or interaction be- 
(Continued on page 150) 





PILOT-PHOTOGRAPHER TEAM in a single afternoon 
photographed the compony's 10 stockpile sites, all tying 
in @ 30 mile circle. Previous ground surveys took 225 mon-doys 


STEREO PHOTOS thet overlapped 55% were mode at 
eoch stockpile site from 1,200 ft. Plane travels about 
1,000 ft between pictures, giving large third dimension effect 


Fuel Stockpiles Inventoried By Air 


At Saving of 25% 


Using modern three dimension aerial photography Philadelphia utility inven- 
tories its 39 coal piles in 10 days with 95 to 97% accuracy at 25% cost saving 


BIRON GANSER, Manager 
lavernetional Auditing Div 
Philedeiphic Electric Co 


F or the 


phia 


first 
Klectric Co 


time, this tall Philadel 
inventoned the 39 
coal 


piles in its 10 widely-scattered 


storage sites from the air using aerial 
photographs and modern stereoscopic 
mapping techniques instead of rod and 
level surveys on the ground 


These are the benefits 


that were 
obtained 

1. Final fuel inventory figures were 
obtained in 10 days instead of several 
weeks 

2. A single inventory date was ob 
tained for all stockpiles 

4. Results accurate within 


4. Cost of 


ito § 


fuel inventory was cut 


4 


EDWARD A. SCHUCH, Chief Engineer 
Aero Service Corp 
Philedelphic, Peo. 


§. Survey personnel were freed for 
other important work 


Previous Methods 
the company has 


» « » Until this vear, 
used conventional 
topographical survey methods on the 
ground to determine the contour and 
volume of coal piles. Last year this 
inventory method required 225 man 
days and interrupted the regular work 
of the surveyors during the period of 
the inventory. There were other head- 
aches too. Some of the stockpiles 
took Addi- 


tions or withdrawals from these piles 


several days to survey 


changed their volumes and made cor 


ections to a single inventory date dif 


December 18, 


ficult if not impossible to accomplish 
with any degree of accuracy 

Aerial 
graphic 


photography and 
mapping by stereoscopic 


methods have been used in connection 


topo- 


with reservoir studies as well as trans- 
mission line projects*. With these ap 
plications in mind, it seemed apparent 
that methods of a similar nature could 
be put to use for the purpose of in- 
ventorying coal stocks 


The Photographing Flight . . . Com- 
pany coal stockpiles are located within 
a 30-mile circle in Philadetchia and 
the four Accord- 
ingly, it was possible to “take” the 


adjacent counties 


necessary aerial photographs of all 10 


storage sites in a single afternoon 


When a good mapping day occurred, 


AI 
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FIELD SURVEY CREW establish o network of datum 
points of known elevation and separation for plotting 
conteurs——-two horizontal, four vertical points at each pile 


CONTOUR MAP for coal stockpile at Petty’s Island, con- 
toured at 1-ft intervals with horizontal scale 1 in 


the utility was notified that the photo 
graphs would be taken and the ap 
proximate time when the plane would 
be over each stockpile site 
personnel on watch noted the time, 
and the mapping plane flew over at an 


Company 


altitude of 1,200 feet, and so fixed 
exactly the inventory hour. “Stereo” 
photos were taken at each location, 
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40 ft polar planimeter. 


the two pictures overlapping 55‘ 
more 

The aerial mapping company’s field 
survey crews next established the ele 
vation ‘and the distance between four 
fixed datum points, for each location 
photographed, to serve as ground con- 
trols. Permanent points were selected 
which would serve as a ground con 


1950 


AIR PHOTOS or “stereo pairs” projected through Kelsh 
plotter are viewed through bi-color glasses by operator who 
traces contours trom three dimensioned 


imege 


From mop, area for each contour “loyer’” was measured with 
Volume of pile is 2,576,889 cu ft 


trol to be used for subsequent surveys 
Contour Mapping Using these 
ground datum points as the basis for 
height and distance measurements, the 
photographs studied 
through machines. 
These instruments made use 
of a stereoscopic principle to obtain a 


aerial were 
stereo-plotting 


precise 
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TO DETERMINE DENSITY for converting pile volume to tonnage, samples from each 
pile ere weighed. Myles Higgins weighs «a sample from Richmond Station 


three-dimensional image of the coal on breaks and flat areas 

pile from which topographic maps of Using the i-ft contour lines of the 
each coal pile can be constructed—in various pile levels the area of the 
this case-—to a scale of | in. equals 40 layer” represented by each contour 
ft with a 1-ft contour interval. Spot was measured with a polar planimeter 


elevations were read to within 0.2 ft Volume of each pile was computed 


Other Uses for Air Mapping in the Utility Industry 


l. Profiling For Transmis«sion Lines Aerial mappers photograph 
strip about 12.000 ft wide along the probable route With this strip the 
utility locates the line. From the aerial photos the mappers plot profile of the 
line, delivering a planning-profile map 200 to 400 ft wide along the profile | 
Map shows heights of poles, all obstructions, and, in steep country, the adia 

cent side slopes 

2. Reservoir Studies For Hydroelectric Power Developments Aeria 
topographic maps are compiled for design and construction of large reser 
voirs. Reservoir site ie mapped from the air at a contour interval of 5 or | 

ft, and map used for property acquisition, capacity estimates and design 
After the dam location is established, construction area is air mapped at | f 
contour interval, scale 0 ft to the ch for detail design 


S. Planimetric Maps For Inventory Purposes Compiled at a scale of 
100 ft te the inch, planimetric mops are ased in inventories of the company’. 
physical assets, They provide data needed for rate change studies, tax and 


idministrative purpose 


t. Plant Construction Maps. Air mapping ca ve time in the const 
tion of large plants. Used during World War Hl ond after for netructio 
over large area powder plants, Oak Ridge, other mapping is usually de 


ut a scale of 100 ft to the inch, contour interval 2 f 


5. Records and Public Relations Purposes Detailed progress phot 


of new plant construction made from the air, ere used by utilities for record 


und report purposes. They are useful insurance records, ilustretions for 


briefs for utility commissions, annual reperts to stockholders 


and instite 
tienal advertising 


from the data thus obtained. Aero 
Service Corp engineers point out that 
any ¢rror in computation of a par 
ticular segment or “layer” of the 
stockpile was self-corrected as the 
computations went from peak to base 
Maximum error was 3 to 5% or less 
for an entire pile 

With the volume figures at hand, 
Philadelphia Electric Co established 
the tonnage for each stockpile. To 
do this several coal samples were taken 
at each stockpile to determine the 
average weight of a single cubic foot 
of coal, thus enabling the volume of 
each stockpile to be readily translated 
into different grades and weights 
Smaller piles of coke and anthracite 
coal used in gas manufacturing were 
included in the survey 

The company received the contour 
manuscripts, a set of aerial photos, 
and the results of the computations 
for each stockpile within 10 days 
after the air photos were taken and 
the ground controls established. Since 
these controls are now fixed, next 
vear’s inventory will show an even 
larger savings over the ground survey 
method 

Costs of the air survey depend on 
the size and number of stockpiles and 
the location of airport facilities. Prob- 
ably a considerable economy would 
prevail even for air inventories of 
only a few stockpiles. Certainly the 
benefits of speed and accuracy of the 
acrial method would prevail 

Thus, air mappine can be used for 
econnaissance of a large area at low 
cost, for topographic or planimetric 
mapping at a great saving in time and 
considerable saving in cost over 
ground surveys, and for detailed 
close-ups for records, reports, and ad 
vertising. Another air survey benefit 
of growing importance to utility engi 
neering departments is the release of 
field personnel for today’s increasing 
load of urgent work 


Other Applications . . . Even more ap 
plications of the aerial inventory 
method will be made. In Canada 
survey of a large “stockpile” of logs 
by aerial methods is being completed 
This method is also practical for tally 
ing ore stockpiles or inventorying spoil 
banks when reworking is contem- 
plated. Mapping at a scale of 100 ft 
to the inch, with 2-ft contour interval 
has already proved a valuable time 
aver in the construction of large in 
dustrial plants 
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DESIGNATIONS 


Beck Porch 
(1)—60-w ceiling fixture 


Breakfast Nock 
(2)—200-w ceiling fixture 


Kitchen 
(3)—150-w 
4)—200.~ 
(5) 150-0 
Dining Room 
(6)—200-w 
Living Room 
(7)—150-w 
(8)—300-w 
9)—150-w 
(10)—-300-w 
(11)— 100-7 
(12)-—-300-w 
Front Porch 
(13), (14)—40-w brackets 
Convenience outlets--1 in breoifast 
nook, 2 in kitchen, 3 in dining room, 
5 in living room. Lamps 3, 5, 7, 8, 9, 
1} and 12 connected at convenience 
outlets 


well lomp 
ceiling fixture 
wall lamp 


ceiling fixture 


table lamp 
floor lomp 
table lamp 
ceiling fixture 
table lamp 
floor lamp 


How We Dramatized Adequate Wiring 


Customers can see effect when equipment is switched 


from adequate to inadequate wiring. 


Foot-candle 


meter reading is projected for customers to see, em- 


phasizing what has already 


been shown on the board 


R. W. WILSON, Menoger Commercial Sales 
Kentucky Utilities Co, Lexington, Ky 


How can customers be made to ap 
preciate the difference between ade- 
quate wiring and poor wiring? As part 
of the answer to that question Ken 
tucky Utilities Co developed a wiring 
demonstration panel 


Idea for the board was taken from 
an actual study of a home served by 
two circuits of No. 14 wire, one to the 
second floor and one to the first floor 
and basement. On the board is a scale 
pian of the first floor of the home with 
receptacles and convenience outlets 
for lamps and appliances representing 
the fixtures and outlets in the home. A 
500-w heater coil on the back of the 
panel represents the load in the base- 
ment. 

The panel simulates only the one 
circuit of the first floor and basement. 
To include the resistance in the actual 
wiring of the home in the short length 
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of the panel wiring, a resistance coil 
of 0.194425 ohms is provided in the 
panel circuit 

At the lower left of the board (SP) 
are 14 pin switches controlling the 14 
lighting outlets. The doors, A, B, and 
C, provide access, respectively, to a 
30-amp service entrance switch, a set 
of changeover switches, and a 60-amp 
entrance switch. The board is wired 
so that its connected load of 3,840 w 
can be included in one circuit or 
broken up into 4 circuits. This is the 
function of the change-over switches. 
The ammeter measures the current 
input to the board and the two volt- 
meters the input and circuit-end po- 
tentials. 

The board is set up for demonstra- 
tion by putting lamps of the desig- 
nated sizes in al! receptacles except 
No. 11. These lamps are silver-bowl 
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or capped to reduce glare in the eyes 
of the audience. To outlet 11 a table 
lamp of the proper size is connected. 
A 1,000-w toaster is at hand for plug- 
ging into the breakfast room outlet. 
Reading of a foot-candie meter under 
the table lamp is projected on a con- 
venient wall or other surface. 

Efforts are made to simplify electri- 
cal In demonstrations, the 
water analogy is used. 

An explanation is made as to what 
lighting should be. Then the board, 
set up for one-circuit operation, and 
the foot-candle meter is used to dem- 
onstrate what happens in the home 
during an average day's activities 

Switches are then flipped to simu- 
late adequate wiring with four circuits 
and contrasted with 
those of inadequate wiring. 

The entire story is dramatized. The 
benefits are exemplified by comparing 
a $5 chair with a $100 chair, pointing 
out the added comfort, convenience, 
service and safety of the better one. 
Customers are given the ABC of ade- 
quate wiring. A—is a large enough 
main switch to carry the load. B— 
enough branch circuits of sufficient 
size wire. C—enough convenience out- 
lets, conveniently placed, and enough 
switches for control to make for con- 
venience of use and operation 


terms 


conditions are 





Radioactive Tracers Can Solve Many 
Power System Problems 


Tracers do such jobs as measure flyash collector efficiency, 


determine where flyash falls, locate manhole covers under snow 


and determine penetration of water in insulators. 


Authors 


tell what tracers to use, how to use them, where to get them 


HENRY S. WALKER, Director of Research 
ANDREW GEMANT, Steff Physicist, Research Department 
The Detroit Edison Company, Detroit, Mich. 


Radioactive tracers can be used to ad- 


vantage in numerous perplexing tech 


nical problems electric 


Two particular investi- 


confronting 
utilities today 
gations, involving studies on insulat 
ing ols and leak detection in buried 
underground pipes, are under way in 
the research department of The De- 
troit Edison Company 

Radioactive tracers are compounds 
that contains a radioactive atom which 
affect their chemical prop 
but can be used to detect their 


presence 


does not 


erties 


Because of the great sensi- 


tivity of the methods for detecting 


them, tracers are finding an increasing 


use mm 


various branches of 


industry 
Hesides the two active proyects in The 
Detroit Edison Company, three appli 
cations are being studied clsewhere 


Iwo main groups of applications 


re considered here: (1) laboratory and 


Those 4 irried 


laboratory are 


ticld out in the 


subject only to stand 


d precautions common to any radio- 


ctive work In plant or field studies 


dioactive material might spread 


he atmosphere or the ground 


onsideration is then required 


r mt to transeress tolerance 


vels, and to make sure that the con 


taminant will, in a relatively short 


time, be diluted or dispersed 


1. Laboratory Tests... Five practical 


laboratory uses for radioactive tracers 


Water 


electrical 


tollow (a) penetration into 


various insulators 


water 


proofing materials, cement and the 
like can be determined by using, for 
instance, water labelled* with tritium 
(H.) which is now commercially avail- 
able (,). Tritiated water is also obtain- 
able. Special Geiger-Mueller tubes 
must be used to detect tritium since its 
beta radiation is only 11 kv, Fig 1 
(b) The electrical 
conductivity in transformer and cable 
oils, for example, can be studied by 


tracer-labelled 


mechanism of 


oil-soluble 
organic acid of a,type present in de- 
teriorated oils of relatively high con 
ductivity 


using a 


Carbon-14 isotope is used 
Adsorption 
sludge formation 


successfully for labelling 
of the acid and cata- 
phoresis in insulating oils can also be 
studied in this manner. Such a study 
is under way in this company (,), Fig 


5 


at this time 


WATER PENETRATION TEST 


Trinoted woter 


i. 


Yes! specimen 


T 


Scrape , 
somp/les ' 


FIG 1—WATER PENETRATION in insu- 
laters or insulating meterials con be 
studied by using labeled water 
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These Are the Isotopes Most Useful 
As Tracers in Utility Studies 


Appi. 
caton 
Redistion-Mev per (Text 

milli. Sect & 

Half-life Bete Gamma curie Per) 


Price 


Neme 
Colcium-45 180 deys 0.25 
Carbon-14 5,000 yeas 0.15 none 
Chromium-51 26 deys none 0.39 
Cobelt-60 S.3 yees O31 1.3 
bron-59 46 deys3 0.46 1.3 


Sodium-24 
Tretiwen 


$2.20 Hc 
36.00 Ib, lib.e 
0.68 


none 


1S hous 1.4 28 
12 veers 0.011 none 


0.80 i 


abc 
0.20 le 


(c) lo 
amount of 


study small 
labelled metals, iron, co- 
balt, chromium, is added during manu- 
facture to the metal to be studied. The 
presence of these labelled metals, even 
in traces, can be detected in the solu- 
tion in contact with the metal (,). An 
accelerated corrosion test can be car- 
ried out in this manner 

(d) The investigation of 
welded joints often involves 
photography or autoradiograph 


corrosion a 


fusion 
micro- 

In a 
metal containing a tracer element the 
this latter can be 
photographic imprints of 
samples. Such a technique has found 


location of ascer- 


tained by 


extensive use in metallography (,), and 
could be used to advantage in many 
specific problems, such as the graphi- 
tization of steel in welded joints. (,) 


(e) In studies of the operation of 
circuit breakers the tracer technique 
could be used. The transfer of minute 


material 


amounts of from 


one com- 
ponent of the breaker to another can 
be determined quantitatively bv means 
Similar 


the field of friction (,.) have been car- 


of tracer elements studies in 


ried out successfully, Fig 3, and might 


also be applied to circuit breakers 


Il. Plant and Field Tests .. . 
the promising applications for tracers 
field 


(a) Slagging of boiler 


Among 


in utility plant and studies are 


those involving 


tubes causes considerable trouble in 


steam plant operation. The mechanism 
of deposit formation has been partly 
clarified in recent vears (,), and exten- 
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sive work on this problem is being 
carried out at present and will be pub- 
lished by this company. The origin of 
certain elements (iron, silicon, sodium, 
and others) found in the deposit could 
be ascertained by tagging atoms at 
their suspected source and subse- 
quently trying to identify them in the 
deposit 

(b) Leaks in closed pipes or vessels 
may be located by introducing into the 
pipe a radioactive gas and attempting 
to detect its presence outside. The 
place of highest concentration would 
indicate the location of the leak. Such 
an investigation is being carried on by 
the Detroit Edison company, Fig 4, 
and its results will soon be published 
(.). The gas being used is carbon mon- 
oxide, labelled with carbon-14, and 
one field of possible application is pipe- 
type. underground, gas-pressure, high- 
voltage cables. Other possible applica- 
tions are the detection of leaks in 
steam pipes, hydrogen cooled genera- 
tors, and steam condensers. In the 
latter: the to be 
added to the circulating water and 
detected in the condensate 


tracer would have 


In tests of 
this type, contamination of the ground 


or public water cannot be completely 
The amount of 
therefore, be small, or else trac- 
short half-life like sodium-24 
half-life of 14.8 hr must be 


avoided used 


tracer 
must 
ers of 
with a 
used 


(c) Tracers could be 


added to fly 
ash either for the purpose of evaluat- 
ing the efficiency of precipitators, or 
for locating the places in the city at 
which the ash not collected vreferen 


Rather 


topes would have to be 


tially settles short-lived iso 
used for such 


a study 


(d)} The location of underground 


pines or man-hole covers blanketed, 


snow could be affected 


amounts 


for examole, bs 
by minute (microcuries) of 
radium or the like embedded safely in 
the metal 
by « 
face 


operation 


ind which could be detected 
vunter tubes on the ground sur 
just like in any other surveying 
Fig 5 

(e) Migration of insulating oil in 
cables and potheads could be studied 
by adding radioactive 


suitable com- 


ponents to the cil. Intensity of radia 
tion must be kent low in order that no 
noticeable deterioration of the oil take 
place 


that the ironizing voltage of the equip- 


There appears to be no danger 


ment is lowered bv the presence of a 
tracer 
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Hints for Experimenters . . . In order 
that these or simaar, applications can 
be carried out by others, a few prac- 
ucal details are offered 


Procurement of Tracers . . . Tracer 
materials can be obtained chiefly from 
the Lsotopes Div, Atomic Energy Com 
Oak Ridge. but 
some labelled compounds are manu- 


Mussion Tennessee 
factured by a few private companies, 
among them 
Laboratory, Boston 


largest being Tracer 
Their 


From whatever 


use is re 
stricted source they 
are to be ordered, an application must 
first be filed with and approved by the 
AEC; forms for which are obtainable 
on request 

The price of the more common ele- 
ments is moderate. As shown in the 
accompanying table, it ranges from $1 
per millicurie of iodine-131 to $36 per 
millicurie of carbon-14. Tagged or- 
ganic compounds are relatively expen- 
sive, the price ranging from $200 to 
$600 per millicurie carbon-14. Even 
these prices are lower than the cost of 
making them in one’s own laboratory 
and the cost of ordering them from an 


outside source can be justified 


Handling Tracers .. . The handling of 
tracers 18 not dangerous if certain pre- 
cautions are These are 
pamphlets obtainable (,) that give all 


the necessary 


observed 


instructions. A novice 


should start out with ordering not 


more than a 


few mullicuries, and ar 


range his exneriment so that a single 
test should involve possibly a fraction 
of a millicurie. Later, as he gains ex 
perience, the 

“Soft” 
carbon-14 (C") 


caution 


amount mat be in 
like 


much less pre 


creased adiation tracers 
need 
than “hard” ones like radium 
or phosphorus 32. Radiation of car 
bon-14 is eliminated by 
any thin sheet of solid material or 10 


For hard 


best protection 


completely 


in. of air space radiators 


distance is th If one 


milligram of radium-capsule is han 


died one should not, in general, get 
While this distance 
does not eliminate radiation 
or tolerable 
operations a ventilated hood is neces 


100 


closer than 10 in 
it reduces 
it to a safe level. For 


Sary i microcuries Of more are 
I or 
than 10 


necessary 


handled operations involving 


less microcuries this is not 


What Tracers to Use . . . The accom- 
panying table lists a few of the tracers 
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FIG 2—ELECTRICAL CONDUCTIVITY 
of transformer ond cable oils cun and is 
being studied by using tracer-labelled, 
oil-soluble organic acid 


FIG 3—TRANSFERRED METAL, checked 
by tracer elements can be used to indi- 
cate circuit breaker performance 


LOCATION OF MANHOLE COVERS 
UNDER SNOW 


portable G- counter 


Soe 
ee. rT yy ee ere 
| " Redeocive : 
Ground comple 
| 


FIG 4—-SNOW -COVERED MANHOLES 
can be located easily if radioactive som- 
ple is imbedded in manhole cover 


including their half-life, energy of beta 
and gamma activity, price and possible 
application, identified by the number 
in the listing in the table. Radium 
is suggested for locating manholes. 
Radon gas, a product of radium, might 
well be used in some of the leak loca- 
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ton problems that are encountered 


Introduction Into Test-Piece . . . In 
many instances it is possible to intro- 
duce the tracer into the test object in 
the form of the compound as received 
Tritium can be purchased in the form 
of water (replacing ordinary hydrogen 
in HO) for instance; sodium as the 
carbonate salt in which form it is solu 
ble in water; iron is obtained as the 
metal. In certain instances the tracer 
material must be converted chemically 
into another compound. This is the 
required 
Generally, if a gas is used, as for 
leak detection, the tracer is first con- 
verted into the gas and added to the 
carrier gas, nitrogen, for instance. The 
concentration should be as low as pos 
sible; the lowest limit is set by the 
sensitivity of the detecting apparatus 
If the test object is liquid (water, oil) 
the compound must be soluble and is 
then dissolved in the proper low con 
centration. Metals are labelled by melt 
ing and mixing a small portion of the 
tracer 


case if CO gas is 


Irradiation by neutron sources 
which are now commercially available 


LEAK LOCALIZATION WW BURIED PIPE 


r 
0 ge me 


FIG 5—LEAKS IN PIPES or vessels can 
be lecated by introducing into the pipe a 
radioactive gas and detecting its pres- 
ence outside of the pipe 


activity 
Solid materials, like coal in the fly ash 
problem 


can also pt wide a surface 


can be sprinkled with an 
iqueous solution of the tracer 


Measuring Equipment... Any of the 
commercially available laboratory re- 
like the Victoreen 
Counter, in conjunction with a Geiger- 
Mueller tube is suitable 


suggested. If soft radiators, carbon-14 


cording counters 


for the tests 


are used, a thin-window tube is neces 


like 


sary or a so-called flow counter 


that of the Nuclear Instrument and 
Chemical Corp, permitting introduc- 
tion of a sample into the tube is 
necessary. Other operations like leak 
detection problems require a portable 
counter, like that of Nucleonic Corp 
The portable counter must be 
equipped with a meter. For accurate 
measurement they are not suitable and 
for such cases a laboratory type in 


strument is essential 
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A Product of Enterprise and Determination 


A Featured Book Review 


Electrical Transmission and Distribution Ref 
erence Book—Fourth Edition. By Central Sto 
tion Engineers of Westinghouse Electric Corp 
Published by Westinvhouse Electric Corp. 824 
pages, illustrated, $6.00 

Certainly underlying and possibly 
explaining the high quality of the en 
gineering information to be found be 
tween the this and three 
T and D Refer 
human 


covers of 
earlier editions of the “ 
Book” is the 


enterprise and determination that sur 


ence story of 
rounded 

Very nearly 
William Nesbit. a centr 
Fast Pittsburgh 


by his doctor to take a complete and 


its beginnings 


30 years ago, in 1922 
| station enei 


heer at was ordered 


protracted rest in the mountains. For 
a man of less spirit such orders might 


have spelled complete lassitude. But 
to Neshit's active 


mind phes: rest 


was a spur to mental evmnastics. He 
was soon hard at it working up design 
These 
articles in the 
book 


Trans 


tables for transmission circurts 
became a series of 


“Electric Journal” and later a 


“Electrical 
mission Circuits.” 


Characteristics of 
The simple prac 


tical this work with its 


quick estimating charts soon became a 


nature of 


classic that went through repeated edi- 
tions until it became obsolete with ad- 
vance in the art in 1935 

But deter- 
mination had fired others and in 1942, 
14 men in the Westinghouse central 


Nesbit’s enterprise and 


station engineering group pooled their 
efforts to produce a book on transmis- 
sion lines; one of broader scope thft 
would meet the new conditions but re- 
tain the entirely practical viewpoint of 
ms pre decessor 

Electrical 
Transmission and Distribution Refer- 


Thus the first edition of 
ence Book was born 


The fourth 
offered; completely 


being 
rewritten by the 
same group and following Nesbit's pat- 


edition is now 


tern of practicality. The new volume 


contains essentially the material of 
previous editions but the cud product 
Thanks to bet- 


ter, clearer illustrations, and a text that 


is much easier to read 


is not only lucid but easier to follow 


because it is better organized. There 
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ire three new chapters—Excitation 
Systems, Application of Capacitors to 
Power Systems, and Power Line Car- 
rier Application. 

The new chapter on excitation sys 
tems embraces a review 


excitation 


of common 
discusses design 
characteristics of 


systems, 
and component 
parts and the methods of combining 
them into an optimum system. In- 
cluded are substantial sections on two 
relatively new exciter types; the Ro 
tatrol rotating amplifier and the igni- 
tron or electronic exciter 

Both shunt and series capacitor ap- 
plications and theory are covered in 
the chapter on capacitors. Of particu- 
lar timeliness is the portion on fusing 
and shunt 
capacitors 


automatic switching of 

In the new charter on power line 
carrier a review of major applications 
is followed by a fundamental discus- 
sion of transmission of high frequency 
Also in 
cluded is data on practical application 
of power line carrier channels 


energy over power systems 
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FLOW OF COLUMBIA RIVER at automatic gauging stations 
will be available to load dispatchers on continuous strip chart 
by remote recording equipment. Depth at each station will be 
converted to actual flow by electro-mechanical 


networks 


VOICE FREQUENCY MICROWAVE channel will transmit coded 
signal from dispatching heoedquarters to each station in rote- 
tion. Return depth signal will be transmitted to chart recorder 
te show quantity of river flow for each of the six stetions 


BPA to Record Automatically 
Flow of Columbia 


DONALD L. WYLIE, Communications Design Enginver 
Bonneville Power Administration, Portland, Ore. 


Remote recording of Columbia River 
depth gage readings with automatic 


conversion to corresponding quantity 
of flow is expected to permit an in 
crease in maximum obtainable energy 
Coulee and Bonneville Dams 
without jeopardizing firm power com- 
mitments. The installation will utilize 
the Bonneville Power Administration 
microwave network and is designed 
to assist load dispatchers in controlling 
storage on the river. 

Initial facilities will provide auto- 
matic and continuous transmission of 
river gage readings from the four 
U. §. Geological Survey stations, 
shown on the map, to dispatching 
headquarters at Ross substation, near 
Portland, Ore. Two future installa- 
tions will be added to the system 


from 


Send Out Coded Signal . . . Heart of 
the system will be a synchronous 
selecting mechanism located at Ross 
substation. It will send out coded 
station selecting impulses at 22 -min 
intervals. These impulses will be 
transmitted over a voice frequency 
telegraph channel sub-multiplexed on 


one voice channel of the microwave 
Individual river gaging sta- 
tions will be connected to the micro- 
wave repeater network by wire line or 
radio link between the gage house and 
the nearest repeater location. A selec- 
tor-type relay at each station will se- 
lect the proper station code from the 
six codes received. ‘This relay turns on 
an automatic measuring device and 
then transmits a coded signal over the 
microwave link to the converting and 
recording equipment. Each station 
will be interrogated in sequence, with 
a complete operating cycle of 15 min 
for the six stations 

Signals from the individual gage 
stations will be received in the form 
of coded digital pulses giving the 
river stage above mean datum level 
in feet and tenths. These impulses 
will be automatically connected to the 
correct channel input of a central 
stage-discharge converter. The clec- 
tro-mechanical converting network for 
each channel is individually designed 
and calibrated to give the height vs 
flow conversion relationship for the 
particular gaging point. The con- 


system 
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verters are designed to allow for re 
calibration if necessary 


Data Is Recorded . . 
individual 


- Outputs of the 
converters, representing 
quantity of flow, are connected to the 
input of a continuous- 
strip chart Logarithmic 
scale of the recorder has a range of 
10,000 cfs to 1,000,000 cfs, an ample 
range for accurate operation during 
even the most severe floods. The 
logarithmic scale also effects expan- 
sion of data for low water conditions, 
a valuable feature 
curacy of the complete system is 
specified as 2% or better for 10,000 
to 100,000 cfs It will decrease 
linearly to 5% at 500,000 cfs, a rea- 
sonable accuracy in view of possible 
variation in basic river flow data ob 
tained by actual stream measurement 

Data from each station appears on 
the strip chart as a number of dis- 
crete points distinguishable from 
points of other stations by an identi- 
fying character. With the chart mov- 
ing at % or | in. per hr, during which 
each station reports four times, the 
points will form six semi-continuous 
lines on the graph, giving the dis- 
patcher a visual indication of river 
flow conditions at all times. 


six-channel 


recorder 


Conversion ac- 
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| ~Mestroint cod (corries a hve current) 


2-Qperating cor, pilot wire sue 


3 ating col, stotion ede 


4 5:0. 833 amp (6/1 ratio} saturating pilot transformer 
R- Compensating resistors. Resstance equely thet of one pilot wire 


FIG \—PERCENTAGE RELAYING was introduced in the differential pilot wire relay- 


ing previously used by addition of coil | 


Pilot transformer was changed to one with 


6:1 retio, ond ao specie! saturating chorocteristic 25% restraint is used 


FIG 2—HIGH SPEED OPERATION is not 
provided but 4-cycle operation is ade- 
quote for company's 12-kv system 


Current Transformer Differences Overcome 
With Percentage-Type Relay 


Burden reduced on line current transformers by reducing 


pilot-wire current. Saturation characteristics make relay 


current independent of line current transformer charac- 


teristics. Extensive tests prove effectiveness of new relay 


J. J. SAMSON, Senior Engineer, Stetion Design Div, Engineering Dept 
€. L. MICHELSON, Section Engineer, System Plonning Div, Engineering Dept 
Commonwealth Edison Co, Chicago, Ill. 


W in the introduction of factory 
constructed switchgear supplied from 
several sources, it has not been possi- 
ble on the Chicago system to install 


similar each ter 


type equipment at 
minal of 12-kv 


Consequently 


distribution — lines 
incorrect operations of 
12-kv dis 


tribution system was a possibility due 


pilot-wire relays on the 


to differences in current transformer 
characteristics 

To overcome this it Was necessary 
to design a new relay which would be 
less subject to these differences. While 
the basic relay system was not being 
changed, the new relay does introduce 
used 


the percentage method—widely 


% 


in other relays 


types of 
Connections for the 
shown in Fig | 


type relay 


protective 
new system are 
It is an induction disc- 
having two discs on a com- 
The lower element (coil 1 
in Fig 1) furnishes the restraint o1 
opening The upper element 
operating or closing 
torque, which is supplied by the two 


~ 


coils shown as 2 and 3 in Fig 1. 


mon shaft 


torque 
produces the 


The secondary current transformer 
has a 6:1 ratio and is designed to satu- 
rate for heavy fault currents. This 
transformer serves two purposes: (1) 
It reduces the pilot-wire current and 
thereby reduces the burden on the 
line current transformers, and (2) by 


December 18, 


its saturation characteristic it makes 
the relay current independent of the 
line current transformer characteris- 
tics during heavy through faults. On 
the average line length, the 6:1 cur- 
rent transformer saturates at about 
five times full load current 

Under normal load or through-fault 
conditions, the current divides equally 
through coils 2 and 3 and the ampere- 
turns of the two coils cancel. Mini- 
mum closing current, with current in 
only one coil—or a difference in the 
currents through the two coils—is 0.25 
amp. In terms of the system fault 
currents: required to cause tripping, 
this amounts to 360 amp for circuits 
using 600/5 current transformers. In 
other words, it requires a fault cur- 
rent equal to 60% of the full load 
current to trip the relay. On heavy 
through faults, the restraint coil pro- 
duces an opening torque which 
amounts to 25% of the through cur 
rent. As a result of this restraint 
torque, and the saturation of the 6:1 
current transformers, it 
match 


iS not neces- 
current trans- 
Also, the induction principle 


sary to line 


formers 
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FIG 3—-THREE-PHASE PROTECTION wos 
provided in the original relay system with 
unequal ratio current transformers thet 
were installed on one end of the line 


makes the relay practically 


to transient conditions. 


immune 
It is expected 
that this relay will provide very re- 
liable service under all conditions 


Not High Speed . . . This relay does 
not provide extremely high-speed op- 
eration as can be seen from the cur- 
rent-time characteristics as shown in 
Fig 2. However, the maximum speed 
of about four cycles is adequate for 
the conditions on the 
12,000-v system 
Tests made 


company's 


on the relay scheme 
covered all types of faults and a range 
of currents up to 20,000 amp. On 
the heavy current tests, the maximum 
dc component was obtained to attain 
the full effect of offset currents. Also, 
the pilot circuits were unbalanced to 
simulate the worst condition of tem- 
perature change. First oscillogram 
shows the results of an external fault 
test of 11,500 amp, and second oscil- 
logram for an internal fault. Results 
of the tests were very satisfactory and 
indicate that the relay will provide 
reliable performance under all antici- 
pated conditions. 


Relaying Pattern for 12-kv ... On 
the Chicago 12-kv system extensive 
use is made of pilot-wire relaying be- 
cause most large industrial customers 
are supplied from 12,000-v loops, 
each serving a number of customers. 
While these loops could be protected 
by the use of conventional overcur- 
rent and directional relays, this 
method of protection would lead to 
excessive time settings. By the use 
of differential pilot-wire relays, the 
tripping time for faults in the loop 
can be kept within reasonable limits. 

The basic scheme used was similar 
to that shown in Fig 1 but without the 
percentage arrangement which is pro- 
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121 volts inst 
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Lod fest simulating a phaseto-phase 
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primary omps 
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EXTERNAL FAULT, phase-to-phase, results as recorded on oscillogram show circuit 
was not tripped. This indicates proper relay operation for this condition 


fnternol Fault 
Double end teed 
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Net tt 
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Pitot wire vetts 276. volts inst 


Lob test simy/ating a phosetophese 
foult of opproximatly 10,000 
primary omps 
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Ose No2 
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573 amps. rms. (2) 


5.62 amps. rms. (i) 
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CIRCUIT TRIPPED on phase-to-phase internal fault for proper relay operation 


vided by coil 1 and with current trans- 
former ratio of 1:1 instead of 6:1. 
This arrangement provides protection 
for ground faults only, but since these 
constitute a large percentage of the 
total number of faults, the system has 
provided satisfactory service. Details 
of operation of this method of relay- 
ing were described in 1943 in an 
AIEE paper entitled, “Pilot-Wire Re- 
laying on a Metropolitan System” by 
Messrs. LeClair and Michelson. 
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Under fault conditions, currents cir- 
culate in the pilot-wires; during a 
through fault, the currents in the two 
halves of the relay coil are equal and 
opposite; while during an internal 
fault the relay currents are not bal- 
anced. 

This relaying was 
adapted for protection against phase 
faults by the use of the connections 
shown in Fig 3. The auxiliary cur- 

(Continued on page 151) 


scheme of 
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SCROLL CASE is embedded with a single concrete pour in one day once the bulk- 


heeds heve been placed to seal out water. 


Here, top bulkhead is being installed 


while bottom bulkhead and spiders have already been placed 


Scroll Case Placed in 
With One Concrete 


Th inks to a new continuous concret 


hydro 
Wolf 


ps of Engi 


croll case of 
Hill and 


f the Cor 


ng technique 
turdines at 


Creek pri 


Center 
yects 


neers afre 


being placed in one week 


instead of five 
Formerly, the 150-ton 


i 
scroll cas¢ 


was embedded with 1,400 cu vd of 
concrete in 10 shallow pours three o 


Now the 


in a single pour in onc 


four days apart job is dont 
day To do 
this in one 


pour, top and bottom of 


the case were sealed off by 


Water 
allowed to 


bulkhead 
plates from the reservoir was 


enter the penstock and 


scroll case, building up the normal 
working pressures 
this 


cedure developed by H B 


Advantages gained by pro 


Elder 


8 


Pour 


residet eng cr at 


Center Hill, are 
these 


1. Weicht of the 


the scroll cas 


water 


floating” 


prevents 
from upward 
in the concrete to cause misalignment 

2. Water pressure 


scroll cas 


prestresses the 
while the cool water simul 


taneously shrinks the 


case in accord 
ance with operating temperature, cor- 
recting for el 
3. Wat 
and 
This 
tt-strapped joint type of scroll case 
which is difficult to check for water- 
tightness by methods 
made to 
within the scroll case so 
concrete’s heat of hydration 


istic deformation 
r-tightness be checked 


under 


can 


recaulking done pressure 


s particularly desirable with a 


“in-the-dry” 
4. Provision is circulate 
the water 


that the 


Week 


will be dissipated. 

S. The circulating water helps keep 
the case aligned during the concreting 
operation by reducing the distortion 
that would otherwise be caused by 
changes in ambient temperature 

6. Alignment checks can be made 
while concrete is being placed. 

Bulkheads are constructed entirely 
of commercially available structural 
shapes and are devoid of any machine 
work other than the drilling of bolt 
holes. Weight is about 25 tons. Trans- 
portation is facilitated by a split suffi- 
ciently off center to clear the spider 
hubs 

Comprising the bulkheads are two 
1%4-in. steel plates, one attached to 
the upper bolt circle of the speed 
ring and one attached to the lower 
bolt circle. The plates are connected 
by 2'%-in. diam stay rods about 2% 
ft apart. The stay rods extend through 
stiffeners, mounted on the outside of 
each plate, consisting of 8-in., 11'4-Ib 
channels back-to-back Plates are 
sealed against “-in. sheet rubber 
gasket material. Stay rods are sealed 
with rubber ring gaskets compressed 
into a beveled edge of plates which 
are welded top and bottom on pipe 
sleeves placed around each stay rod 
Two cight-legged spiders witha the 
bulkhead hold the speed ring in true 
round; one is placed directly beneath 
the top plate and the other directly 

bove the bottom plate. The spider 
extra heavy pipe 
mounted on a central hub and with 
built-in jack screws at the outer ends 

A 6-in. pipe, properly gasketed, 
a hole entirely through the 
center of the bulkhead for the piano 
wire center line from which measure- 
ments may be taken for alignments. 
Ten evenly spaced slots cut in the 
outer edge of the top plate permit a 
micrometer rod to rest on the ma- 
chined surface of the upper bolt circle 
of the speed ring so that level checks 
can be made. 

Water is circulated throughout the 
scroll case by opening a 6-in. valve 
mounted in the lower plate and dis- 
charging into the draft tube. Weight 
of the water confined in the scroll 
case is supported by 10 concrete sad- 
dles spaced midway between the pipe 
ack supports that support the case 
tself. The bulkhead is supported to 
carry the weight of the confined water 
with four bents formed by 8-in. chan- 
nels and welded by clip angles to the 
bottom of the draft tube liner. 


legs are 6-in 


forms 
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ONLY G-E 


OFFERS YOU:-: 


uous 
inane 


INDICATING 


And that’s only half the story! By stocking only three interchangeable 
doors which fit both 5.2 and 7.8 kv, 50-ampere housings, you get the 4 operating 
functions illustrated at left—a total of eight essential cutout combinations! Available 
also in 100-ampere ratings, this unique flexibility reduces inventory and simplifies 
stocks, 


INDICATING OR DROPOUT WITH A TWIST OF THE WRIST! 


A small wire yoke, easily inserted or removed, determines whether the fuse- 
holder door “kicks out” at the bottom for visual indication, or drops open—either 
way giving positive evidence of a blown fuse. 


RECLOSING DOOR AVOIDS UNNECESSARY SERVICE TRIP! 
RECLOSING The two-element reclosing door restores service within one second after a tem- 


porary fault blows the first fuse link. By avoiding an extra service trip, it pays for 
itself the first time it operates! 


FLEXIBLE DISCONNECT BLADE CAN'T GET LOST! 


It's fastened to the door—can't be misplaced. This disconnect blade doubles the 
continuous current rating of the cutout. When the blade is disconnected and the door 
closed, the flexible cable extends downward to indicate that the circuit is open. 


For complete information contact your G-E sales representative. Apparatus 
Dept., General Electric Co., Schenectady 5, N. Y. 


DISCONNECT 


aa econ aaa Cae 
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HOW T 


EXTENDABLE HYDRAULIC BOOM can be rotated to support 
loads over on earth-borer or hydraulic pole puller mounted 
The boom extends to 38 ft 3 in. 
and con plece transtormers up to 250 kva, 34,000 v on racks 
which ere loceted os high os 30 ft above ground 


on the reor of the truck 


Hydraulic Boom 


Increased efficiency and safety in 


pulling and setting of poles has been 
l an 


realized by Angeles Department 


of Water and Power in a combination 
earthborer, hydraulic pole puller and 


hydraulic extendable boom. All this 


mounted on a four 
With 


with 


equipment ts 
this 
old 


hour to set 


wheel-drive truck equip 


ment a job which methods 


would have required an 
up, pull, and lay a pole on the ground 
can be done in 20 min 

Earthborer hydraulic 


and pulling 


apparatus are mounted side by side 


on the rear of the truck, and the boom 
is mounted on a base which allows ro- 
tation so it can support a load over 
cither. This feature facilitates setting 


and removal of poles where it 1s 


necessary to keep the pole from con 
tacting energized conductors in the 
vicinity 

Boom is extended, rotate d, and held 


100 


DESIGN - CONSTRUCT 
OPERATE*+ MAINTAIN 


system. 


HYDRAULIC POLE PULLER develops up to 50,000-ib pull by 
reaction on the ground, leaving truck body free of load. This 
capability is believed adequate to remove any pole on the 
Hydraulic pressure of 1,000 psi is supplied by a 
pump driven by truck motor. 


Pole can be removed in 20 min 


and Puller Combined with Earthborer 


FLOYD L. GOSS 
Engineer of Overhead Distribution 


ELLIS W. TE/APLING 
Automotive Engineer 

Los Angeles Dept of Water and Power 
Los Angeles, Calif. 


in position by hydraulic pressure of 
400 psi, supplied from a pump driven 
by truck lifted by a 


three-drum outside 


motor. Load is 


winch, the two 


drums being used to control boom 


Stay wires 


Boom Lifts 7,500-ib Load 


Loads up to 7,500 Ib can be lifted 
by the boom to a height of 38 ft 3 in 
Thus the boom can be used to place 
transformers up to 250 kva, 34,500 v 
25-3 ft above 


on racks located 


ground. In traveling position overall 
length of equipment is 35 ft and maxi- 
is less than 13% ft, 


mum height the 


legal limit in California 


Decembe 18 


Pole puller is a hydraulic cylinder 
arranged to pull by direct reaction 
on the ground rather than by reaction 
on truck body. It is designed for a 
maximum hydraulic pressure of 1,000 
lb, which gives a pulling force on the 
pole of approximately 50,000 Ib. This 
capability (including safety factor) is 
believed adequate to pull any pole on 


the system 

Use of the puller and boom elimi- 
nates the hazard of a winch line fail- 
ing before a pole is pulled free by a 


winch. It also eliminates the tendency 


of a pole to sway from side to side 


when jacks alone are used, as well as 
making the job much easier to set up 
and complete 

This equipment was designed by the 


engineering section of the depart 


ments general plant division and as- 


sembled on the truck the 


chassis in 
department shops 
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The ground-foult neutralizer is basically an oil-immersed reactor, insulated for line-to 
neutral voltage, which is conrected between the nevtral of a transformer ond ground. Its 
inductive reactonce is tuned, by means of a motor-driven tap-changing switch, to epproxi- 
mately equal the capacitive reactance of the system. In the cose of a transitory line-to- 
ground fault, the current passed by the reactor neutralizes the system charging current: 
from the two unfaulted phases. Any remaining current is small ond is practicolly in phase 
with the line-to-neutral voltage. Since current and voltage reoch rero almost simultaneously, 
the arc is extinguished without restriking -without an ovtage, and without even a momentary 
disturbance of line-to-l ne voltage 


The effectiveness of the ground fault 
nevtralizer is well shown by this oscillo- 
grom tcken during a transitory ground 
fault on a 69-ky system, It shows how the 
arc was quenched after a few cycles, 
without restriking; system line-to-line volt 
ages were not noticeably disturbed. A 

nevtralizer current, 26 amp. 8 
fault current, 10 amp. C line-to-nevtral 
voltage of faulted phase. D, E, and F 
line-to-line voltages 


GENERAL 
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The General Electric ground-fault neu- 
tralizer is a protective device that 
quenches non-persistent line-to-ground 
faults in a few cycles and limits fault 
current to a few amperes. Thus, it pre- 
vents interruption of service during 50 
to 80 per cent of all transmission system 
faults. 

While this device has been well known 
in Europe for a great many years, it has 
only been recently that its many ad- 
vantages have been widely recognized 
in this country. Compared to isolated- 
neutral systems, it eliminates high tran- 
sient overvoltages that often result in 


flashovers at remote sections of the sys- 


tem. Compared to the solidly grounded 
system, it prevents service interruption, 
minimizes burning at the fault. Breaker 
operations are fewer, breaker mainte- 
nance is reduced 

In the belief that you will be inter- 
ested in knowing more about the ground 
fault neutralizer, we have revised our 
Ask your 
G-E sales representative for GEC -586, or 
write Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 


16-page bulletin describing it 
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Self-Propelled Pavement Cutter Reduces Noise 


PAVEMENT CUTTER triples speed and reduces noise associ- 
ated with tormer mechanical methods of pavement removal 


ew type of automotive 


i machine has brought speed 


ind comparative quietness to the 


This 


tailored” to the re 


operation of pavement cutting 


machi vy 
quirement f The Cleveland Electric 
liiuminatine Co It was developed 
utility and Joy Manu 


Franklin, Pa 
test the 


yuntly by the 
facturing Co 
By a 


expected to triple 


recent machine is 


the speed and halve 


the ity § cost 


mechanized pave- 
(See Elec- 
27, 1949 page 


ment 
trical World 


removal operations 


August 


The 15-ton machine and the cutting 
powered by 75-hp 
engine The unit can be 
driven to and from the job at speeds 
up to 12 mph. More than 250-gal 
are carried to prevent dust 
and to cool the cutting bits 


wheels are one 


gasoiune 


of water 


CUTTERS ARE LOWERED, con cut dual slots in 15-in. thick 
concrete at speeds vorying from 5 in. to 5 ft per min 


Cutting elements are two large 
wheels carrying carbide-tipped bits, 
are raised and lowered hydraulically, 
and cut dual slots in 15-in. thick con 
In actual pavement cutting the 
machine can move at rates of § in. to 
5 ft per min. Rate of advance through 
8-in with mesh reinforce- 
normally used in highway 
construction, has been established at 


| ft per min or more 


crete 


concrete 
ment, as 


Identify Coal Shipments Rapidly With Cross-Index 


J. ERNEST RHOADES 


Chief Chemist 
Twin Branch Plont 
Indiana & Michigan Electric Co 
South Bend, Indiana 


Speedy identification and unloading 


} 


of incoming railroad coal cars may be 


secured by cross-referencing car num 


bers and “index numbers” of shipping 


notices. Identification is required to 


permit proper preparation and label 


ling of composite samples, to prevent 


unloading coal delivered inverror, and 


to allocate coal when necessary 


Each shipping notice, which lists 


railroad car numbers, usually covers 


only one day's shipment of one siz 


of coal from one mine. Therefore, an 


xccumulation of sheets 


SINCE 


usualy 


sults cars do not always ar 


in their initial order, identification of 


coal deliveries formerly regu 


searching through many = = shipping 


notices, causing delays in unloading 


the coal 


To overcome these difficulties 


which are accentuated during heavy 


shipments, the following procedure 


102 


CAR NUMBER from railroad car is listed in the column headed by the first digit 


of thet car number 
shipping notice 


mas been adopted 


When shipping no 


tices are received they are numbered 


sequence disregarding the shipping 
dates. The 


an mae 


serial numbers, serving as 


continue for a month be 


repeating. Each day's notices are 


on a 9x14 in. sheet 


ine main columns 


inclusive. Each car 


entered ip the column 


f 


ce first digit of that car 


nmitials are disregarded 


Alongside the car 


the proper 


number 1s inserted 


shipping notice serial (10 


dex) number 


This listing greatly reduces the num 


ber of records to be examined to 


December 18 


Alongside this number is the index number assigned to the 
identification of a car of coal by this method is quite simple 


identify a car of co 


Lists of car 
numbers with corresponding shipping 
notice numbers are kept with the ship 
ping notices, which are maintained in 
vumerical order at the point where 
coal is received 

When 
identified by locating the car number 
on the ruled sheet and then observing 
the corresponding shipping notice in 
dex 


coal is received, it is easily 


number. After a railroad car is 


identified, a line is drawn through its 
number on the ruled sheet and a 
checkmark made on the shipping no 
When all numbers 


marked off the ruled sheet 


tice have been 
it is dis- 


carded 
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SILVER 

CONTACT SURFACES 
AT NO INCREASE 
IN PRICE 


POWER CONNECTORS 


SILVER j, used exclusively on a// General Electric 
connectors because it allows power to flow between con- 
ductor and connector with minimum losses, and avoids 
overheating. 


Maintenance is reduced, since there is no troublesome 
copper-oxide formed. Oxide formation causes over- 
heating which in turn hastens oxidation; a vicious cycle 
that may cause the connector to fail. When you use G-t 
connectors with silver contact surfaces, the cycle can't 


even get started. 


CORRECT MATERIAL 


assuring you that G-E connectors “run cool.”’ The com- 


for the job is another feature 


position of the alloy used permits the connectors to carry 
the maximum current of any conductor . . . cable, tubing 
or rod... without overheating. 


By using General Electric connectors you're assured of 
long connector life because of silver contact surfaces and 
correct material for the job—double safeguards against 
oxidation troubles, and they don’t cost you a cent extra. 


CHECK THESE ADDITIONAL FEATURES .. . 
SERRATED CONTACT SURFACES give high grip 


strength and a permanent, high-conductivity joint that 
will resist vibration and give positive pressure on the 
conductor at all times. 


NON-CORRODIBLE HARDWARE is of high-strength 


bronze alloy that maintains pressure during long service. 


G-E connectors will not twist, distort, or season crack. 


INTERLOCKING SIDES confine the conductor within 


the connector enclosure, thus obtaining full advantage 
of the conductor's current-carrying capacity. 
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Block Terminal 
Connector 


G-" Tee Connector 


Place an order today wits your G-E sales 
representative and start realizing the many 
benefits to be gained by using General Elec- 
tric connectors. Also, write for a copy of pub- 
lication GEC-400 that contains 40 poges of 
valuable information on G-E connectors, and 
see for yourself how easy they are to order. 
Write to Apporatus Dept., Section 856-55, 
General Electric Company, Schenectady 5, N. Y. 
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Heavy Roller Destroys Right-of-way Underbrush 


WwW. P. CARTER 
System Transmission Line Supt 
Appalechian Electric Power Co 

Bluetiold, W. Vea. 


lo speed up the periodic reclear 


ing of right-of-way, we devised a 
method of doing this work mechani- 
with a which not 
operation but 
The 


cutting 


cally roller 


omy 
speed “d the also re- 
roller 


both 


duced costs is very ef- 


fective for large and 
small growth 


Major 


roller 


advantages of the cutting 


used in conjunction with a 
the brush hook or 


harrow are: (1) 


diesel tractor, over 


ding Considerable 
damage to the roots of stubble and a 


large amount of uprooting resulting 


in slower growth; (2) more speed and 


eflectiveness because a 


certain per 
killed; (3) 


forward of 


centage of the growth is 


operation either 
backward. By this method of cutting 
41 miles of right-of-way from Fieldale 
Va... to the 


were 


North Carolina state line 


cleared at an average cost of 


$140 per mile as compared to a con 


$200 


t t price of about Included 


in this $130 is labor, expense of the 


operating cost of the truck and 


tractor, and necessary hand work such 


is cutting under towers, along 


| 


nes, creck banks and ditch linc 


to roadways 


Equipment Has 66 Cutting Blades 


i 


juipment illustrated has 


} 


lades attached to the ts 


ind 33 cutting blades attached 
s the equipment can 
possible to driv 
ittached 

of the tracto 
would tye im 


This 


eared which 


other equipment 


clearing has been tried on 


soil-—rock, sand, clay, and 


far has not 


the right-of 


when snow 


ib (empty) to 


by filling it with water. To lighten the 


load during transportation, the water 


is drained from the roller Weight 


and size of the tractor also must be 


considered because of weak bridges 
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RECLEARING RIGHT-OF-WAY with 33-blade roller and tractor. 


Tried on soil-rock, 


sand, clay and loam, the equipment has not as yet caused erosion along right-of-way 


amd narrow roads in the area. Pre 


ferred tractor ts one that may be car 


ried by truck over the poorest sec 


ondary roads 


All materials, labor and expense in 


volved in making the roller, totaled 


$1,800. A steel drum 41 in. diam 


Other ma 


33 cutting blades, 132 


and 6 ft long was used 
terial includes 


bars used in the 


angle clips steel 


construction of the tongue, a steel 
axle. a steel 


hitch + 


pipe, a swivel coupling 


steel sections, and 66 cap 


screws with nuts and washers 


Magnetic Symbols Used on Steel Board 


ALNICO MAGNETS of different shapes and colors serve as circuit breaker, discon- 
rect switch and other standard symbols on this new dispatching board in the Port- 
lond, Ore. headquarters of Pacitic Power and Light Co. Board is made of thin sheet 
steel; circuits are put on with removable colored tape. Transformer symbols are 
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cut from colored tape with a pair of ordinary pinking shears 
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YOU GET POSITIVE CO-ORDINATION—WITH BREAKERS, 
WITH RECLOSERS IN SERIES, AND WITH FUSES 


The rugged mechanical timer of the FR-1 operates in air. Its 
time-current characteristics remain exactly as published regard- 


less of temperature, or viscosity changes of oil, 


Holds Service Trips to Minimum 


The FR-1 resets in a matter of seconds. You avoid unneces- 
sary fuse blowing and recloser lockouts from rapidly recurring 


fauits. 


Picks Up the Load Easily 


Inrush current can’t lockout the FR-1L. It has an exclusive 
“time-delay” function—holds closed until inrush currents have 
subsided, then automatically resets for normal operation. This 
also permits the use of fewer sectionalizing points—makes pos- 
sible a saving in system investment. 

No other recloser combines all the essential features of the 
FR-1. For a more complete story, write for GEA-4934. Address 
your nearest G-E Apparatus Sales Office or Apparatus Dept., 
General Electric Company, Schenectady 5, New York. 
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ENGINEERING REFERENCE SHEET NO. 50-50 


o Equivalent Domestic Fuel Costs 


GEORGE H. PIKE, Rate Engineer, Washington Woter Power Co, Spokane, Wash. 


——— — ——__—_,, 


SAWDUST GAS ELECTRICITY 


( sompte ont per tet electricity 


2 
y 





or qvers 


> 
> 
. 
9 
A 





ON THE SINGLE BASIS OF EFFICIENCY of energy utilization in ordinary home heating, without 
consideration of investment, maintenance and other charges, cost of clectricity for house heating 
compeores with costs of combustion fuels as shown here. This nomogram was erected on the 
tollowing dete. An example on tull costs is shown at top of the nomogram 


Efficiency Of 
Utilization, % 


Cue! Stoker tired tb 45 
Cool —Mend tired 5 
yi—Furnece, gal 5S 
Oil—Stove. gal 50 
awdust Briquets tt 36 
Seow dust Loose cord 45 
103 -- Manufactured ‘ 6s 
ro Neturo cw tt 0 65 
Electricity, kwh 95 
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ROUGHLY HALF OF ALL DISTRIBUTION 
TRANSFORMER FAILURES CAN BE CHARGED 
TO LIGHTNING. That's typical experience. How- 
ever, in Spirakore ® transformers delivered since 
late 1943, lightning failures have been almost in 
significant! 


There's a reason for this. Back in 1943 G-E re- 


search facilities enabled our engineers to make 


important discoveries about impulse strength. As a 


result, design improvements were made in small, 
low- and medium-voltage distribution transformers. 
The new G-E transformers -built to live with 


lightning —-are improving operating records all 
over the country. 


In all respects Spirakore leads the field. It’s the 
finest distribution transformer we have ever made 


the finest you can buy 


ipparatus Dept., General Electric Co., Schenectady 5, N. Y 


GENERAL {%) ELECTRIC 
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ENGINEERING REFERENCE SHEET NO. 50-51 


Guy Loading at Angles and Dead Ends 
In Rural Distribution Lines 


Tables give wire load at position of guy attachment for various sizes of line conductors and 
guy wires. Data are an adaptation from Distribution Specifications of West Penn Power Co 


TABLE | -Unbelenced Wire Loed at Guy Attachment and for Various Sizes of Conductors 


Unbelenced wie loed in pounds per line wire at position of quy ettechment on angie o1 dead-end 
pole-quy attached 18 in. to 24 in. from pole top* 
Lime conductor Voltege (Lime angles shown as ‘pul! messurement in leet) 
wae end kind close 


Sf 10n 20 f 2h 30 ft 5 ft 40 ft ast sO oon 70 ft 
(6 " 22”) (29°) (35") (41°) (47°) ($3") (60") (7) (89”) 
Ne. 6 Bare Copper Promary 2 2780 400 470 530 $90 650 1 160 860 950 
No. 4 Bere Copper Primary 14 440 620 720 820 910 1,000 170 1,460 
Neo 6A Coppeweid-Cooper Promary an 630 or 1.050 190 1,340 1,470 7300 1960 2,170 
Ne 4A ( weid-( opper Promery om 820 
sk (s 


1700 «4,360 $50 1,730 1.910 240 2,810 
No. 4 AC Strand) Promery 400) 600 840 970 


100 1.2720 1,340 $70 1,950 
Ne. 2 ACSR (8 Strand) Promery 6m 830 


990 180 1,370 5600 1,740 1.920 2.250 2,810 
Neo. 6 Bere Copper Secondary 180 230 270 


770 370 4270 460 $10 0 600 750 
Ne. 4 Bare Copper Secondery 270 360 410 480 570 640 720 190 920 1,150 


* When guy is etteched ot secondary, use primary wire loading for secondary wires 


Note in applying field measurements, use next 
higher “pull” colume in Teble | and next lower 


ised /hetght” cateme in Tobie tl TABLE Il Unbslenced Wire Load at Guy Attachment and for Various Sizes of Guy Wires 


Unbelenced wire loed et postion of guy attachment on angle or deed-end 
pole which cen be wspported by different quy installations 


Ratio of ““Leed” to “Herght i guy wwe 


4.290 
8,080 
14,000 
77% 
8 9H 
15.60 


FIG 1—A SINGLE GUY may be used for 
60-70 tt “pull” if right of way conditions 
permit and the line will not be extended 
< in either direction outside the angle 


FIG 2—METHOD OF MEASURING 
“lead” and ‘height’ for determining 
size of guy wire in Table ti . 


Example... Line Angel: Pull 27 ft. (See Fig 


Wire Lead: Primary, 2 No. 4A Copperweld-Coppere guy installation (see Fig 2). “Lead/ Height 


Determine Size of Guy Wire: Obtain total wire load for 30-ft, “pull” in Table I 


Wire Load 2 1,550 = 3,100 Ib. Compare 3,100 Ib with values for “Lead/Height” = 1 in Table II 


This requires an installation of one '4-in. Copperweld guy or one 4s-in. galvanized guy 


(oe ee eee eS AA SA RE SRT A SE LT A LL TL LE LT LE SN Se Acme 
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TRANSFORMERS 


High Accuracy 

Fast Response 

No Synchronization 

Wide, Detailed Record 
Works Over Any Distance 
Built-in Checking Features 


= companies are getting any load facts they need 
from anywhere in the network—-in just a few seconds— 
by using Speedomax Impulse Telemeters. 
works with any kind of telemetering channe!l——telephone 
circuit, carrier current or microwave link-——and can operate 
over any distance within the capabilities of the channel. 


This equipment 


At the sending end, a Speedomax recorder measures 
electrical load by means of a high speed thermal converter. 
It translates the load reading into regularly spaced impulses, 
whose duration varies with recorder reading. Impulses ore 
tronsmitted by carrier or other channel to a Speedomax re- 
ceiving recorder in the dispatcher's office. This Speedomax 
translates the impulses back into a continuous load measure- 
ment, duplicating the record of the transmitting recorder. 


Response time is so short that the receiving recorder 
begins to show load swings within two seconds from the 
instant that load changes at the metering point. Accuracy 
is so high that charts from transmitter and receiver cannot 
be distinguished from each other. Every detail of load varia- 
tions is readily visible on the 9%-inch wide Speedomax 
chart—a big help to the dispatcher in studying trends and 
making forecasts. 


MEASURING INSTRUMENTS - TELEMETERS - 


Telemetering 


That's Fast 
and Accurate 


TELEMETERING 
CHANNEL 
ama 


The Speedomax equipment needs practically no coordi- 
nation with the telemetering channel. It can be used with 
any commercial carrier or microwave system. There are no 
synchronization problems, for the Speedomox receiver auto- 
matically keeps in step with the transmitter. Speedomax 
transmitter and receiver can operate from power sources of 
different frequencies. Built-in features help in checking the 
Failure of the telemetering impulse is in- 
dicated by a signal light on the Speedomax receiver. The 
telemetering channel can be checked and calibrated by 
means of integral adjustments, without the use of meters. 


complete system 


Speedomax Telemeters can be equipped with various 
control devices and incorporated directly into existing load- 
frequency control. For details about the equipment, write to 
Leeds & Northrup Company, 4938 Stenton Avenue, Phila- 
delphia 44, Pa. 


AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


LEEDS ‘& NORTH Rae CO. 


Jr. Ad ND46-S8-461(1) 
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Water-Tight Sealing of Cable Insulation Joints 


4 


Ml. 


t 
‘ 


Desens Maan wl 


RELIABLE SEALS were produced, irrespective of personal skill, with only one tape 


and with mechanical sleeves 
fell below 100,000 megohms 


Comparative effectiveness of tape 


sealed joints and mechanical sleeves 


recently 
The 


was to determine the most practical 


has been evaluated in com 


pleted investigations objective 


least sensitive to 


the 


manner, ie, the one 
skill 


material 


personal and most suitable 


taping for making water 


tight taped joints between rubber-in 


sulated ac secondary network cables 


and the insulated outlets of 


underground 


Neck oO 


connector 


such developmental 


vestigations lay in the increa 


of underground inst 


ve ponts and « 


Ihe 


The 


thos al « 


mNectors 
craton has thus bec 


1 
sp tal 
especia 


portance 
transtormer vaults 
very frequently no 
flooding 
Investigation showed that it 
to produce at lable wat 


by taping, as we us with mechan 


sleeves However, onl one < 


combinat 


No 


seve tam ons 


sucn ‘ 
tound 
sed 
the fir 
uned satisfactory thro 
long test. Results of the 
the 


are summarized in 


panying chart 

Test 
te-in. gap between a str 
Type R 


cable and 


opening to be sealed was a 
length of 


S00-Mem 


hh. 


aught 
rubber-covered 
the 


open end i . 


A seal was colled a failure if insulation resistance 
Foilure does not necessorily meon that woter entered 


Ww. F. BONWITT 


Quality & Research Engineer 
Burndy Engineering Co, Inc 
New York, N.Y 


the 


molded 


bare cable end 


the 


compound as is used for insulated un 


cap pushed over 


The cap was from same 


derground connectors 
Sclection of 


ith a 


the sealing means was 


view of testing the 


most 


used tapes tor rubber covered 
There 
(A. B 


1 rubber-basc 


were three rubber-base 


and ©), a Neoprene-bas 


tape, and two 


plastic =pressure-sensitive 


cturers’ recommend: 


llowed when applying 


Va ations listed 


Test Procedure 


tf sampies were continu 


in. of salt water 
isurements of cable in 
nee provided a sens 
detecting the 


rough 
u 


entrance 


hunts A 


s considered t 


the 


sulation resistance of 
it group dropped be 


Thus 


had to 


meeohms the 
insulation gap 
magnitude as the cable 
time between 
the 


observation period 


Elapsed immersion 


ire---or end of the one 


is shown on 
three 


raph for two of the 


December 18 


TEST SET-UP measured cable insulation 
resistance to detect entrance of moisture. 
Test seal and mechanical sleeve shown 


samples in each third 


“ eek 


group. Th 
sample was 
Its 


removed after onc 


disassembly permitted moisture 


content of the sample to be correlated 
with the observed change in insula 


tion resistance. A drop in insulatior 


resistance showed poor seal in 


Afte 


this initial drop poor seals showed 


up a 


a comparatively short time 


but stable 


. sce level 
ow resistance level 


The only taped group that stood up 
satisfactorily consisted of samples 


tap “A 


procedure was fo 


with rubber-base 
Standard 


lowed in preparing the 


sealed 


taping 


and 


insulations 
After th 


on cabl 


applying this tape 


cle 


ining msulation 
a thin even coat of rubber ¢ 
applied and allowed to dry tf 
ute. Half lapped layers of 
apphed with enough tension 
tape width by one-third, w 
to roughly | times cabl 
thickness. Rubber tape over 


two insulations about 


side 


Friction tape. extending s 


vong the rubber tape. was apy 


considerable 


tension 
Entire 


1 with waterproof 


two 


} ned laner — . 
ipped tape s sieeve W CC 


ere insulating pair 


MNiinuoUus immersion May not 


espects to service cond 


iiternate immersion and 
drying periods, expansion and contrac 
tion due to thermal changes, and other 
tl But it 


eltects seems reasonable to 
full 


consider a vear’s immersion 


severe test 


very 
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What goes into fam MOLONEY TRANSFORMERS 


comes back to YOU in profits 


It is the quality of materials that go into a rigid specificati res the use of mater- 
tranformer...plus the skill of the engineers ials of the highe ality. These factors plus 
and craftsmen who design and fabricate it a factory organizati ith years of experi- 
... that determines transformer performance. ence in exclusive tran er manufacture are 
Moloney’s completely equipped laboratory your guarantee of beffer its through bet- 


constantly tests raw materials. Adherence to ter transformer performa’ 


MOLONEY ELECTRIC COMPANY 


TRANSFORMERS EXCLUSIVELY SINCE 1896 


SAINT LOUIS 20, MISSOURIEI 
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When goodregulation at 
low power foctor loads 
with heavy inrush cur- 
rents ore required, Hevi 
Duty Control Circuit 
Transformers are first 


choice! 


e@eraaner reer rms 


> o> 


The GISHOLT 
Neo. 12 Hydraulic 
AUTOMATIC LATHE 
designed for high 
production chucking work 
te meet new mochine 
tool specificetions for 
oviomotic vee. Unusvel 
requirements for light 
ing ond contacter loods 
ore met with Hevi Duty 


Tromsformers 


Control Circuit TRANSFORMERS 


give you better regulation 


; 
: 
. 


Regulation curves quickly reveal 
the fact that you get extremely 
good regulation at low power 


factor when you use the proper 
ly designed Hevi Duty Control 


Circuit Transformer. In addition, 
you get rugged mechanical con 
struction, oversize terminals per 
manently attached to coils dur 
ing winding, and many other 
features that assure dependable 


performance. Regulation curves 


ee 


and complete engineering data 


are available. Write today. 


DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES HEVI: DUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS 


CONSTANT CURRENT REGULATORS 


MILWAUKEE 1, WISCONSIN 


December 18 


Magnetic Indicator Shows 
Oil Level in Transformer 


LIQUID LEVEL indicator for submersible 
distribution transformers consists of 
pointer in portable, non-magnetic case 
(above) ond floct and magnet assembly. 
in operation, pointer case is placed on 
graduated disc to indicate level 


Vv. A. VEIT 
Assistant Engineer 
Transmission and Distribution Bureau 
Consolidated Edison Co of New York Inc 
New York, N. Y. 


By the installation of magnetic type 
indicators, level of insulating liquid 
in submersible type distribution trans- 
The 
device is applied to 500-kva oil-filled 
could be 
both oil 
with 
depending upon the relative 


positions of the fluid levels and their 


formers is readily determined 


transformers. It used on 
other 
filled 


change 


sizes of and askarel 


transformers little or no 


distances below the cover of the trans- 
former 

This indicator consists of two parts 
illustrations. One 


welded to the 


is shown in the 

part is transformer 

cove! It float, a 
f 


of gears and a shaft to which 


consists of a 


pair 


a magnet 
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Stop Burned-down 
Jumper Loops! 


O-B Strain Clamps permit construction of continuous 
jumpers that eliminate hazardous clamped connections 


Bolted connectors in the jumper 
loops of high voltage transmission 
line strain points change with time. 
Once tight and conductive, they 
eventually relax due to strand col- 
lapse and bolt stretch. Corrosion 
and poor contact then lead to heat- 
ing and burn-down. This is no hypo- 
thetical case. It is a reported ex- 


perience the country over! 
Eliminate this trouble in the sim- 


plest, the 
sphce. This is done by stringing 


surest way--eliminate 


through all deadend points with a 
O-B strain 
clamps make this possible. They also 
make possible an important list of 
economies, starting with the cost of 
the clamp itself, and including the 
elimination of all special field equip- 
ment for clamp attachment, rapid 
installation, and complete inspection 
of the cable attachment during con- 
struction or at any later time. 


continuous conductor. 


With a lower first cost from many 
angles, you gain the added advant- 
age of unspliced jumper loops--with 
the elimination of their se- 

rious troubles--when you 

specify O-B strain clamps 
on your new transmis- 
sion line construction. 





(@rapo 
wee ene 


Combines 
All Four 


Every requisite that sound con 
struction needs demand ore com 
bined in Crapo Galvanized Steel 
Strand—- 


1. High strength 
2. Ruggedness 
3. Long life 


4. Economy 


The superior tensile strength in 
herent in steel is utilized to fullest 
advantage in each size and grade 
of this time-proved strand. The 
heavy, ductile, tightly-adherent 
galvanized coating—applied by 
the femous Crapo process——pro 
vides dependable protection to 
the steel, extends the life of the 
strand beyond the normal period 
of replacement. 


Specify @Crapo Galvanized 
Steel Strand for guys, messenger 
and overhead ground wires! There 
is a size and grade for every prac- 
tical need available for prompt 
shipment. 


ASK your 
JOBBER! 
Consult your near 
est distributor of 
Crapo Products or 

write direct for f 


ther informaton 


INDIANA 
STCCL & WIRE CO. 


sttached This 


directly below 


magnet is located 
a non-magnetic metal 
disc that ts brazed to a steel mount 


ng collar. This part has a liquid 


cy scale which is graduated for 
munimum, 25 C, 50 C and maximum 
evels 

The portable part or indicating unit 

i magnetized pointer which is free 
fo rotate under a glass cover of a non- 
magnetic metal case 

Level of the liquid in the trans 
former establishes the position of the 
float which determines the position 
of the magnet located below the non 
magnetic disc. To make a liquid level 
check the indicating unit is placed on 
top of the non-magnetic disc The 
magnetized pointer then will assume 
u definite position with respect to the 
magnet below the disc 


The liquid 
reading the 
indicated by the 


Rotation of the case that en 


is determined by 
level marking as 
pomter 
closes the pointer will not change the 
position of the pointe 
This type of liquid level indicator 
eliminates the use of gaskets on trans 
which are 


pletely welded and thereby makes for 


formers otherwise com 


mproved operation of the transfor 
ners It also eliminates the need of 
i Separate liquid level indicating glass 
gage on the side or cover of each trans- 


former 


Compressed Air Device 


Speeds Glove Inspection 


Cc. A. BIVENOUR, Meter Supt 
E. A. GROVE, Meter Engineer 


J. R. PADDEN, Safety Supervisor 
The Ohio Power Co 
Centon, Ohio 


nflate 


linemen’s rubber gloves for inspection 


Compressed air is used to 


of cuts, abrasions, and flaws in a 
jointly by the au 


thors This method has several ad 


device devek yped 


vantages 

1. Gloves may be inspected quickly 
on a large scale basis 

2. All parts of the clove may be 
completely and reliably inspected for 
small mechanical imperfections 

3. Twisting of the cuff for inflation 
of the palms and fingers, 


ects the 


which sub 
glove to unnecessary strain 
is climinated 


This new device facilitates visual 


inspection. However, it 


is not de 
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COMPRESSED AIR is run up through the 
cone on which the rubber glove is placed. 
Smooth iron ring is then depressed by 
foot pedal to clamp glove in position 


GLOVE TESTER uses compressed air to 
inflate linemen’s rubber gloves for rapid, 
large-scale testing. Device permits com- 
plete, reliable inspection for small me- 
chanical flaws and eliminates twisting of 
cuff to inflate palm and fingers 


signed to provide a complete test 


Each glove is placed on the cone 
shaped wood form having a connec 
admit 
lo hold the giove 
position, a smooth metal 


ring is brought down on the cuff by 


tion through the center to 
compressed air 
n proper 
pressing pedal Air is then ad 
mitted to inflate the glove fully but 
not expressively so that it may be 
visually examined while flexing it with 
the hand A 


valve is used to control the admission 


thumb-operated inlet 
of al 

lo avoid stretching the glove un 
duly, the au 


pressure between the 


glove and air inlet valve ts regulated 
so that it does not exceed 2 psi This 
pressure has been found by test to be 
sufficient to inflate cither new or used 
gloves to proper size However the 


supply-line pressure is not reduced 
below 25 psi because this pressure ts 
advantageous for inflating gloves to 
The size of the 


inflated glove is sufficient to indicate 


proper size quickly 
when to stop admitting the au 
Because of the amount of exper 

mentation involved in developing this 
piece of apparatus, its cost was about 
$128. However, a similar unit could 
probably be reproduced for $50. This 
cost may limit its used to places where 


r 


arge numbers of gloves are inspected 
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To: ALLIS-CHALMERS 
ror: WISCONSIN POWER & LIGHT CO. 


UPHOLDING A TROUBLE-FREE RECORD... 


Atel 10 Year of Heavy-Duty Breaker Operation 


In the Stoughton substation of the Wisconsin 
Power and Light Company, these Allis-Chalmers 
Power Oil Circuit Breakers are still completely 
free from trouble after ten years of heavy duty 
service. As stated by A-C, ‘--they hold an un- 
broken record of 100% dependability in meeting 
the severe operating requirements imposed upon 
them from the time of their installation, June, 
1940. Designed and built to supply vital elec- 
trical protection on power systems, oil circuit 
breakers like these will interrupt short circuits 
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or norrnal load currents. With this kind of double- 
duty, the extra large design factor of safety built 
into every A-C circuit breaker pays dividends.” 

Both insulation and mechanical support of con- 
tacts depends upon the O-B bushings which were 
furnished by Allis-Chalmers as original equip- 
ment and, for over 10 years. both the breakers 
and O-B bushings have been ‘ree from all trouble. 
To insure the basic goodness of good apparatus, 


be guided by this performance and specify--- 


O-B BUSHINGS... 
AN ESSENTIAL PART OF 
ANY OIL CIRCUIT BREAKER 





General Electric announces 
improve 


conceived to 


nie, T- CONOIT foal "| 


ERE’'S the home lighting 


electric service Companies, fixture makers, 


program that 


lighting dealers and contractors have been 
waiting for! Its General Electric's Home 
simed 


Light-Conditioning Program raising 


the standards of lighting in both new homes 


and old! 


The Home Light-Conditioning Progran, ts 
g 


built around a set of authoritative, comprehen 
sive lighting recipes—the tirst of their kind 
These recipes, prepared by General Electric 
home lighting specialists and based on studies 
made by the Illuminating Engineering Society, 
cover virtually every lighting situation. They 


point the way to a wew éind of home comfort and 


HOME / 


‘ 


beauty —the “Light-Conditioned Home” that's 


as bright and inspiring as all outdoors. 


Backed by General Electric's national adver- 
tising, plus local promotion by electric service 
and dealers, the Light 
Conditioning Program is now underway. One 


companies, contractors, 


of the major aims of the program is to establish 
demonstration homes—a total of 10,000— where 
people can see how Light Conditioning will add 
new charm to their homes. For 

full information on how you can 

tie-in, write the General Electric g r 
Company, Div. 166-EW 12, Lamp 


Department, Nela Park, ¢ 
12, Ohio 


leveland 
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the greatest program ever 
home lighting! 


Se ee Se ee ene ee 


ee a oe 


Ps Sal 


ox? seat fee » 
ee 


Mt "te, 
JS e 


Prepared by General Electric fe General Electric's national mag lo help promote the program ir Reprints are available of a feature 


d distribution, the “Light azine, radio, and television ac your own territory, General article on Light Conditioning 
ing Recipes” book vertising backs up the Light lect offers a set of advertising from the November issue of Bette: 


detailed information for Conditioning Program. Ads will of use in local newspapers Homes and Gardens 


ELECTRIC 


ing every room, Available appear in Saturday Evening Post 
Ladies Home Journal, Better 
Homes & Gardens 


/ 


GENERAL \ 


™~ 


en 
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LOAD BUILDING INDUSTRIAL * COMMERCIAL 
RESIDENTIAL * RURAL 


Coordinated Drives Increase Production In Modern Bakery 


General Electric Co photo 
CONTINUOUS PROCESS BAKING operations uses electrical production. Baker can easily manipulate large high production 


coordinated drive to provide more uniform product and increase machine and develop more readily marketable baked products 


POWER SALES the baking time from 342 to 14-min 
:4ft IN INDUSTRY by operating a push button station 
‘ This controls a motor operated rheo- 
Stat in the master panel, which in 
turn controls over-all bake time and 
the speed of the various drives in the 
: of the predominant same proportion The oven speed 
in the use of this range is 4 to | and to cover the range 
the major equip ot adjustments needed, some of the 

nent necessary for effecting a speed drives have a 20 to 1 speed range 
adjustment is remote from the ma Fig bar production is a good ex 
hine imple to demonstrate the coordinat 
To change from one type of baking ing ability of this control. The filled 
it is usually neces dough jacket is extruded at the entry 
relative speeds of end of the oven in a number of long, 
The speed of the parallel forms and moves continuously 
ui extruding drives through the 200 ft oven After the 
-d with the speed ot ri eave the oven, they are cut 
s steel band oven ‘ irs of correct length by the 
‘led fron : cooling . stacker, packing e bar cutter which is driven by a 
mponents wt j all wrdinated drive, the speed of which 
ensive engineering anal nad st also nlpusted n be adjusted to set the desired 
ob This i ne s comol inge r ‘ ength of the hg bar The cutter 
; automatically adjusts its speed to 
maintain the same bar length even 

ws : 


er changes oven speed 
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Modern as tomorrow! 


New Wheeler RLM “Industri-Line” 
Slimline Fixtures 


An outstanding, progressive step in Industrial Lighting! Wheeler Engineers have bu It 
into these newly-designed line of units 6 Better-Value Features. For greater value, greater 
efficiency, insist on Wheeler R.L.M. Slimline Fixtures! 


High Output: gives more light per foot of lamp 
length. 


Latest G. E. Turret Type Lampholders (depress- 
able): for single pin contact, making lamp 


insertion and removal easy. 


Reflectors in Sections: for greater ease in 


handling, each unit furnished with two open- 


end or closed-end porcelain enamel reflectors. 


SPECIALISTS IN 


* 


* 


Individual or Continuous Mounting: extremely 


simple mounting operation 
One-piece Top Channels: made of heavy 
Finished 
enamel (recommended where excessive mois- 
baked 


gauge steel. in either 


porcelain 


ture conditions exist) or synthetic 


enamel. 


Designed for use with two and three T-12 


Slimline Single-Pin Lamps: Instant starting. 


Get complete details from Wheeler Reflector Company, 
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REFLECTORS 


“SKILLED LIGHTIN 


Street, Boston 10, Mass 


schusetts 


EQUIPMENT SINCE 


Wholesolers 





Rural Load Building Campaign Emphasizes Water Systems 


encouraged to join forces in focusing 
attention on the importance of run 
ning water under pressure to the farm 

id rural family and what it would do 

w them County farm and home 
igents, vocational agricultural imstruc 
tors, county health departments, stat 
eXtension “‘rvices, and others w 
most helpful 

Local newspapers carried local suc 
cess stories with pictures and radiw 
stations carried programs and spot 
announcements It was the subject 
for discussion at club meetings, group 
meetings, and numerous demonstra 
tions. Manufacturers and distributors 
sent demonstration trailers into the 

a Local dealers advertised in 
papers, put displays in windows, held 


demonstrations, called on prospects 


Promotional Schemes 


In the promotion of all three cam 
paign items, all the old tried and 


proven promotional mediums were 
SHOW WINDOW DISPLAY in power company’s building during rural campaign 


ithustroted benefits of electric water systems in manner farmer could appreciate I hay lect 
\ ions suc ‘ aving de C 
Adjoining window had electric water system in actual operation rib-seuptngioniir) diaatbewioay 


vater system in actual operation in 


used in addition to several new local 


the power company office window 
L. L. KOONTZ 


System Rural Supervisor et ng Quots Nel vents fi i farm family and having 

Appolachian Electric Power Co : oat OE Pa ee 

PP tal dl } ‘ ny, division fis i ng contest as to operating cost 
Roanoke, Vo ' eet ; ' 

t The 


aler systems alert pumning the average monthly require 


area representative 


system in the trunk 


period May ! 


prospective 
demonstration | 
the spring or we 
hools, demonstra 
1 their part in 
Electric Water System the Keystone 
nportant of 
ticipation 
ational 


nufacturers 


sults In 
t—one out of 
residential customers pur 
er a range or water heater 


the 4-month activity I ad 


comy 
is others from the top 3 dis- 


nd the top division, enjoved a 


promotion campaign } the leve at il level wo-day deep sea fishing trip off the 


was launched. The campaign ic nte t ! i t as a reward for their 


no a “pomts credit AS! ichievements 
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You can be sure of dependable voltage control 
with Westinghouse Housed Capacitor equipment 
You can be sure about savings too, because the 
Westinghouse unit is designed to trim your sub- 
station costs. For example . . 

A compact design allows for smaller substa 
tion space lower real estate Costs, 

Factory assembly assures low installation costs 
You need only mount the housing on pads, set 
capacitor units in 


place, and make primary 


connections, 

Complete interlocking assures safety to per- 
sonnel—shorting and grounding the 
before housing can be entered. 


A self-contained design saves the cost of in- 
stalling external accessories. 


capac tors 
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you can Be SURE... 1 irs 
Westinghouse 


equipment, 

|, G@utometically 
d in Three steps in re- 
fe system voltage level. 


il 


WESTINGHOUSE HOUSED CAPACITOR UNITS 


Keep Voltage— 4A 


VP) COSTS 


Savings like these are supplemented by extra 


—in line! 


revenue when good voltage control is main 


tained at the substation. And 


Westinghouse 
housed equipment with built-in automatic con- 
trol—responsive to line voltage 


kva load 


For complete 


load current or 
assures the finest. 

information on Westinghouse 
Capacitors, write for Booklet B-4343 
Address: Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 60723 


Inerteen 





Det« 
ney A 
Determ 
nstabi 
SUPE4ry 1s¢ 


p<cratio 


THE PM-13 IS FULLY AUTOMATIC. 


cc ] It start 


Rrams wit a tt ' 
CLEAR, 
at the “4 ~* a 
1 of traces vet a st 
DEPENDABLE OPERATION. 
ree (automatically kept 


t 


ner isthe i t 


‘ onl N +X tal skills; 
MORE ADVANTAGES — |3 
two to twenty s« i 
f re ra 

PM-13 in y 
entative, Or 


tc 


396, Apparatu 


WELL-SPACED RECORD. \ 


=> 


-- with this G-E Automatic Oscillograph 
type PM-13 


INDUSTRIAL BRIEFS 


Difficult Power Distribution Problem 
was solved at the 14-story Cincinnat 
Enquirer Office Building by the instal 
lation of a bus duct system Busway 
system permitted traveling a circuito 
route between existing clectrical con 
duits, steam lines. air conditioning 
ducts and building beams. While 
feeder required for the new 

from circuit breaker to swit 

was only 60 ft long, the thought 
installing 2,000-amp capacity multiple 
cables in conduits with the necessary 


pullboxes was eliminated 


Hog Fuel Milling at the Hammond 
Furniture Co Ltd, Vancouver, B. ¢ 
using a hammer-type mill has solved 
the waste products problem by ridding 
the plant and adjacent hardwood saw 
mill of waste wood product 
or small metal pieces wil 
without damage h 
through a flexible 
40-hp motor A 


t worm screw 
to carry hog fu 
Mill produces 


consumes Approx 


Portable Aggregate and Batch Plant, 
operated by the Western Contracting 
Corp. Newman, ( 

powered by elects 

has a ¢ pacity 

cation agereg 

lisassembled 

locations Mot 

convevo hy 

process are 

150-hp mot > 
t ing plant with 
verti 


al motor. Moto 


control systen 


Steel Beam Fabrication, at th 
nt Iron Works, Philadelph 
speeded by the installation <« 


electric rivet heater Operating 


0 w with a 125-amp demand 


slectr r 
electrodes pre 


liminate 
wh 
hand operated co 
merly used With 
heater there 


thus saving ma 
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ELECTRICAL INSULATION IS OUR SPECIALTY 


What ONE wire and cable producer grows its own 


natural rubber, and makes its own synthetic rubber? 
UNITED STATES RUBBER COMPANY 

What ONE wire and cable producer makes plastics? 
U.S 

What is the most important part of wire and cable? 
The insulation 


. Who is best equipped to make wire and cable with 
superior insulation? 


U. S. RUBBER 


makes its own synthetic rubber, manufactures its own 


which grows its own natural rubber, 


plostics. 


Isn't it logical that a rubber company should make 
the best wire and cable insulation there is? U.S 
Rubber has been a pioneer in insulation for over 
70 years—has amassed in that time a stockpile of 
research data and experience that can’t be beat. 
Electrical insulation is a “U.S.” specialty! 


SOME MORE OF THE MANY 
DIFFERENT VARIETIES 
OF “U.S.” WIRE AND CABLE 


UTILITIES: Power Cables+ Street Lighting + Royal 
Cords - Network Cables - Utility Control - Pole & 
Bracket Cable - Service Entrance - Weatherproof - 


Zip Cord Pole Fixture Cable + Sup. Control 


RAILROADS: Power Cables - Communications - 
Railway Signal - Royal Cords - Welding Cable - 


Railway Utility - Sup. Control - Weatherproof 


HEAVY INDUSTRY: Power Cable - Royal Cords - 
Welding Cables - Control Cables - Machine Tool 
Wire - Building Wire - Switchboard Wire - Ther- 


mostat Cable - Bus Drop Cable 


Tapping rubber from one of the 
millions of trees on U.S. Rubber's 
giant plantations in Malaya. 


Electrical insulation makes the difference be- 
tween superior and ordinary wire and cable. Con- 
ductors of all manufacturers are standard, but in 
sulation must be the best that science can produce. 
That's why 

U.S. Rubber 


your best bet in wire and cable is 


Absolute Tops in MOISTURE Resistance 
HEAT 


U. S. RUBBER’S BUTYL-INSULATED POWER CABLES 


These cables are for use on power distribution, street lighting 


ind station control circuits and for general-purpose wiring on 
circuits up 


to 8000 volts between phases and at conductor 


emperatures up to 80 C. The insulation will not crack after 


four hours in air containing 0.015 per cent ozone. They are 


light in weight ¥ to install and join, and are resistant to 
|, heat, sunlight, flam acids, alkahes and corrosive chemi 
cala, The following v guaranteed test values 


PHYSICAL AND AGING PROPERTIES (MINIMUM VALUES) 


Buty! Insulation Neoprene Jochet 


After After After 
168 Hrs. 7 Doys ir 96 Hrs 
00.8. Ait Over in O0.8 
at272H0F. Unaged oat 70 C 


600 XO 400 1800 1600 
nm, per cent 400 350 350 309 250 


Unoged at 80 ¢ 


MOISTURE RESISTANCE (MAXIMUM VALUES) 

‘ nsto er factor of insulation after immersior 
rat DC 

Dielectr onstant, one dey 
1 to 14 duys 

7 to 14 deys 


Power factor, one doy, per 


Per cant gain 


Per cent goin 


7 days ot 70 C 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPT. + 
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NEW EQUIPMENT 


Current Transformer 


Honzontal, vertical, o inverted 
ung is possible with L ype KO 
current transformer The 
onrmplietely welded case is pressure 
sted and hermetically sealed 
Both primary leads are brought out 
blade-ty px erminals through a 
ngle porcelain bushing having gen 
surface Maximum in 
neth w achieved by com 


unk ‘ cuum-pres 


i ‘i aA, 
Allis Chalmers Mig Co, 932 S. 70th 
St, Milwaukee, Wis 


Remote Control Drives 


Package-unit electric remote con 
trol has been announced for the com 


pany'’s variable speed power drives 
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fhe unit includes a mounting brac 
ket reversing motor chain and 
sprockets, friction clutch, chain guard 
and remote fast-slow station Re 
mote speed indicators are available 

Ratings of to 25 hp are being 
1, 3:1, or 4:1 


peed variation in a range of speeds 


manufactured with 


from 2,000 rpm down to 26 rpm 

Sterling Electric Motors, Inc, Tele- 
graph Rd at Atlantic Bivd, Los An- 
geles 22, Cal. 


Oscillograph Camera 


In one minute a new oscillograph 
is claamed to give a 

in oscillograph 

facilities re 


desigt 


corded on 


side compar 
> 8 


ind lens 


ition. Shutter 


of dimensions 


record of ) 


Allen B. DuMont Laboratories, 
Inc, 1000 Main Ave, Clifton, N. J. 


Railway Car Handler 


*r railway cars can be 
i, and switched with the 


It couples to any stand 


urd railway car such that a portion of 
the car's weight is transferred to the 
lrackmobile, enabling it to develoy 
maximum draw-bar pull of 7,350 Ib 
Hydraulic jacking power is employed 
to gain this pulling power 
The gasoline-powered car handle 


can travel either on railway track o 
on the ground; it takes 30 seconds to 
change from one mode of travel t 
the other. Four standard AAR stee 
wheels are for track travel. Four rub 
xer-tired wheels for ground travel are 
hydraulically retracted when posi 
tioned for track operation 
Ihe car handler can move from 
to ground, t across the 
another job at 4 maximum 
ph, rather than follow 
Bulletin IM-101 con 
description of — the 


will be on the market 


Whiting Corp, Harvey, HL. 


« 


Mobile Radio Equipment 


Design of the MRT-5B two-way 
mobile radio unit is reported to make 
it suitable for installation on ma- 
chines and vehicles where heavy 
shocks and vibration will be en- 


countered Suggested uses include 
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© Line and Service Types with exmaded hatha: | 
Line Type also with non-extended back. = 
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construction equipment, cranes, and 
heavy trucks 

A 10-)2-w FM transmitter receiver 
ind power supply are designed for 


adjacent channel operation in either 


, , 


ot two channels in the [52-1 ¢ me 
band Shockmount is provided 


Bendix Radio Div, Bendix Aviation 
Corp, Baltimore 4, Md. 


Grating Lock 


A new lock that can be used for 
sidewalk gratings protecting u! 
vaults becomes an integral part oi 
grating after being installed either in 
the field or by the grating manuiac 
turer. In addition to unlocking, the 
key serves as a handle which facili 
tates opening and closing It is 
claimed to be practically “pick 
prool 3 

Safety features are said to include 

1. Personnel cannot be trapped by 
grating falling shut since the lock can 
be unlatched from the underside with 
out a key 

2. There are no projecting parts t 
hinder access by working personnel 

3. Key forms an operating handle 
to keep hands and fingers in the clear 

4. Cirate openings are held te 
minimum 

S. Improper closing indicated 
visually 

The lock is comprised of five main 
parts: Main frame, sliding bolt, guide 
bolt, spring, and shakeproof washer 

Castle Lock Co, 4104 Maryland 
Drive, Washington 16, D. C. 


Miniaturized Oscilloscope 


Features of laboratory-type equip 
ment are said to be incorporated in 


a portable miniaturized oscilloscope 
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especially intended for 

Irequency equipment 

quency range is from 

50.000 cps. Reproducti 

for wave forms with 3-microsec 

rise times, and 100-kce square way 
Other manufacturer's informa 

includes: Vertical amplifier respor 

is flat within 3 db from direct ct 

rent to 2 me, while horizontal 

sponse is flat within 2 db from direct 

current to 100° ke Circuit design 

maintains a sweep return time ratio 

not less than § to | at all frequenci 


Hycon Mfg Co, 2961 EF. Colorado 
St, Pasadena 8, Cal. 


Overheat Control Switch 


\ manual reset overheat control 
switch, providing protection against 
temperatures in excess of those for 
which the equipment is set, can be 
supplied integrally mounted to the 
spdt water heater thermostat. It can 
also be supplied as a separate switch 
for equipment already in service 

Cut-out temperature may be set at 
any level from 160 to 200 F in steps 
of 5 deg F; rating is 6.000 w resist- 
ince load at 240 v ac 

Cam Stat, Inc, 2310 S. La Cienego 
Bivd, Los Angeles 34, Calif. 


MORE NEW EQUIPMENT 


Just Received 
Appearing Next Issue 


COMBUSTION PROCESS CONTROL 


st 


OIL SWITCHES 
rry 4 me 


SWITCHBO 


ARD INSTRUMENTS 
t ncept gives mox 


t teet 


MULTIPLE UNIT SIGNAL 


WwW notit t of f-normal oper 


' r oment 
y equipme 


Dry Chemical Extinguisher 


Tank of the Alfco 350 extinguisher, 
containing 350 Ib of y chemical 
can be discharged necessary in 
about one minute and fifteen seconds 
It is intended for extinguishing flam 
mable liquid and electrical type in 
dustrial fires 

Density of dispersion he dis 
charge has the effect of cooling and 
insulating the operato Discharge 
range is 20-25 ft. The expellent is 
dry nitrogen with a sustained operat- 
ing pressure of 200 psi during the 
discharge period 

American-LaFrance-Foamite Corp, 
Elmira, N. Y. 


AC Welder 


A portable ac weld juipped with 
automatic Hot Start cont known 
as the OWK30J series, is > of the 
first standard welder lines incorporat 
ing silicone insulation 

Correct amount of boost is report 
edly furnished for any specific current 
setting. Automatic reduction of boost 
at higher current settings avoids draw- 
ing current surges from the power 
line. A primary switch to interrupt 
both sides of the line is of double-pole 
construction, and provides a conven 
ient means of turning the welder on 
and off. There is no four-hour opera- 
tion limit to avoid overheating the 
welder 

Coils of the welder are impregnated 
with Class H_ insulation. Windings 
have been rated at 130 deg C tem 
perature rise to provide long life 


Weight is 325 Ib; current range is 40 
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ie BE SURE... 1c ins 
estinghouse 


USEFUL LIFE OF 
WEMCO C TRANSFORMER OIL 


INCREASED THREE TIMES 
Inhibitor Added 


Greater freedom from oil maintenance problems! Develop- 
ment of a new inhibiting agent, and its addition to 
WEMCO C Transformer Oil, has resulted in greatly in- 
creased service life. 


All the advantages of standard Westinghouse Distribution Trans- 
WEMCO C are maintained: low formers (both “CSP’* and conven- 
viscosity... freedom from acids, tional), Inhibited WEMCO C will 
alkali, and corrosive sulphur. . . shortly be standardin Westinghouse 
resistance to emulsification... | Power Transformers and will also 
freedom from sludging for long | be available for replacement use. 
(now even longer) periods of | For further information, contact 
service. Inhibited WEMCO C now | your Westinghouse representative 
maintains ali these properties | or write Westinghouse Electric 
three times longer! Corporation, P. O. Box 868, 


Now supplied as standard in all | Pittsburgh 40, Pennsylvapia, 
}.70875 


ELECTRic 
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FOR 
UNINTERRUPTED 


TWO BOLT 


ONE PIECE 


TYPES “K" AND “KR” CONNECTORS ARE - - 


DESIGNED With each component of a special alloy for high strength and to 
achieve a specific electrical and mechanical function 


t 
é 
4 
; 


DESIGNED 


With flexing arch type clamping members to retain high pressure 
contacts on conductors during vibration aed temperature chenges 


DESIGNED 


To transmit high pressure contacts from connector clamping members 
through eech conductor strand to core wire 


Ae ANCA ole Sc 


DESIGNET To limit high resistance oxide formations on connector contact and 
conductor interstrand contact surfaces 


DESIGNED: Te eliminate connector failures resulting from heavy short circuit 
current surges passing through oxide 
conductor interstrand 


contamination on connector end 
contact surfeces 


DESIGNET To withstand Mercurouws Nitrate Specification ABW.124-1* which 
wmsures against seasonal and stress corrosion cracking feilures 


DESIGNED 


In two styles, “KR” with conduct spacing ber, “K" without. Both 
K" and “KR” series include 7 sizes for conductors from #8 to 
1000 MCM 


*identical to ASTM 8-154.45 Mercurous Nitrate Specification except 


\ ABW.124.! specifies stressed components which is @ more severe test. 
B one of our nearest 19 


representatives or contact our 


main offce 


ctf today for Bulletn K-175 on and “KR 


Anpverson Brass Works. Inc. 
Birmincnam,!,Atasama 


Distribution 


December 18 


to 375 amp. Electrodes from 3/32 to 
4-in. diam are accommodated 
General Electric Co Apparatus 
Dept, Schenectady 5, N. Y. 


Convertible Contactor 


Instant circuit conversion without 
additional parts, by means of revers 
ble contacts, is provided by the Type 
CRA contactor 


has only four basic parts: (1) Frame 


The 2%4-in.-sq unit 
containing magnet coil, and the right 
angle mechanism; (2) movable coptact 
unit; (3) stationary contact base; and 
(4) mat-finished contact cover plat 

Iwo to eight-pole types are bein; 
produced for requirements of 6 to 
600 v ac, and 6 to 230 v de. Com 
plete information about these Size 0% 
contactors appears in Data Folder G 

Hh 

The Arrow-Hart & Hegeman Elec- 
tric Co, 103 Hawthorn St, Hartford 
6, Conn. 


Take-Up Reel and Swivel 


Up to 25 ft of extension cord ¢ 


be paid out and 


automatically 
tracted by the 7S Series Reelite 
can be used with cord for lighting 
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portable tool power supply) on load- 
ing platforms, in garages, in stock POLE TOP SWITCHES 
rooms, and for machine inspection or 
maintenance work 

Continuous swivel action permits 
hand-lamps or other devices to be 
used anywhere in a 50-ft circle with- 
out cord tangling or current inter- 
ruption. It is rated at 10 amp, 259 v, 
and is installed on a 4-in. octagonal 
outlet box 

Available accessories include six 
types of handlamps, a machine tool 
cennector body, and a key socket 

Appleton Electric Co, 1701-59 
Wellington Ave, Chicago 13, Ill. 


Simple design means more switch 
... for less money! 


Cluster Lights 


Called Red ( appers, a new line of 


KPF Pole Top Switches cost less because they are simplest in design, 


They lower installation costs because they bolt on a single crossarm 
Cluster-Lites can be used in numerous . 


combinations to custom-build lighting | in minutes, require no extra insulators. KPF switches save, too, of 
to fill a wide variety of requirements 


upkeep; simple push-pull interphase rods never bind because of cros#® 
The line is said to offer for the first 


time vertical and horizontal aiming | arm warpage; monel and bronze bearings never need lubrication. 
quadrants for Cluster-Lite lamp hold i ; ; 

> -_ aw > > ; _ - ¢ y . 
ers, allowing the light to be aimed ac KPF switches may be used in honzontal, vertical or triangular 


curately at any angle mounting. Free floating, self aligning blades and jaws maintain proper 
Basic units are the medium and 
mogul base lamp holders, a slip-fitter | Contact under all conditions of switch sag adjustment. 

cluster box, and a cluster box. With 

ypenings on either end of the slip 

fitter cluster box, it can be mounted 

ma 1% or 2-in. pipe. Top unit on NEW QUICK-BREAK ATTACHMENT FOR KPF SWITCHES 
pole im illustration is a cluster box 

vith five lamp holders. Immediately The split-second breaking speed of 


below is a slip-fitter cluster box hold these new KPF attachments means 


2 four lamp holders a ; th ~$ 
e . you can swit« many circuits wi - 
S. & M. Lamp Co, Terminal An- y 4 
nex Box 2315, Los Angeles 54, Cal. out using expensive circuit breakers a 


Attachment is available for all KPF 
. 


switches rated 15 to 69 kv 
Transformer Welder 


Spr ng rod winds Rod soriigs clear, 
WRITE FOR DETAILS to full tension os brecting contect 


Three current ranges of new 200 switch opens ot high speed 
np MCX welder provide from 30 to 


250 amp. This permits use of 1/16 to 


16-in. diam electrodes. Silicone in ELECTRIC COMPANY 


ulation offers high-temperature and 855 Howard Street + San Francisco 3, Calif 
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here for answers 


Tomorrow's NEW Problems 
rh ae 


so Be, 


Tas anor ach 
Exposition 


INTERNATIONAL HEATING & 


VENTILATING €XPOSITION 


COMMERCIAL MUSEUM, PHILADELPHIA,PA. 
JANUARY 22-26,195] 


Now that priorities, allocations, cut-backs, and other essential restrictions have 


returned tf 


© the industrial scene, the heating, ventilating, and air-conditioning 


picture is certain to undergo significant changes in the days to come—to pose 


new problems for utility commercial departments and power sales engineers 


That is why attendance at this foremost Exposition of its kind—largest ever 


staged——takes on greater importance and timeliness than ever. The wealth of 


first-hand information available here on latest developments, newest trends, 


available equipment and supplies, and sources of supply, may prove to be an 


invaluable business asset for the uncertain umes ahead 


Over 400 exhibitors with their technical representatives will be on hand 


show and tell what the future offers for heating, ventilating and air condition 


ing in a 
homes 


types of commercial and public buildings, industrial plants, and 


In no other way can so many helpful ideas and valuable contacts be 


obtained. and so much equipment seen und compared in so little came all 


so essential 


» solving tomorrow's new problems 


ow to take advantages of this big opportunity 


Note the d ates 


Management International Exposition Company 


December 18 1950 e@ 


water repellant features 


Welder employs an automatic hot 


Start control with a hermetically sealed 


time-delay 


gas-filled relay 


magnetic 
contaci 

Air Reduction Co, 60 EF. 42nd St, 
New York 17, N. Y. 


switch that has no vf 


MORE NEW PRODUCTS 
about which you should know 


Valley Safe-Eye larm 
Service Lansdale R.R i, Pa has 


developed an electronic smoke alarm 
system that sets off an alarm 


Forge 


spiral of 


smoke, and indicates fir 
location on a relay panel Edison 
Electrical Co 35‘ 

Providence 3, R. L., is 


bination safety guard and guide which 


Wevbosset St 


making a com 


is said to prevent fluorescent lamps 
from falling. Called the Lok-Gyde, it 
is reported to reduce by 8&0‘ the 


time for instal.ing lamp guards 


Photovolt ¢ orp, 95 
New York 16, N. ¥ 
line-ope rated 
photometer for 


tremely low light 


Madison Ave 
has developed 
electronic multiplier 
measurement of ex 


Vaiules down to 


0.0001 microlumen 


Bulletin 360 


Corp 


description in 
Richmond Glove 
Richmond, Ind., offers an all 
purpose work glove for handling 
heavy materials 


Ihe Hart Mfg Co, 110 Bartholo 
mew Ave, Hartford, Conn., has a new 
dpst toggle switch, Model 2160A, for 
panels ranging from 0.025 to 0.100 
in. It rated 15 and 20 amp. 12 


imp, 250 v ac, and up to *4 hp at 


250 v ac Millivac Instrument 
Corp, P. O. Box 3027, New Haven 
offers the MV-1LSA dec micro- 
volt meter with 
of 10 


pedance of 1.000 ohms 


( onn 


a full scale sensitivity 


microvolts with input im 


urtis Lighting. Inc Dept CSB 

+S W. 65th St, Chicago 38, Ill.. is 
iarketing the Coronet line of fluores 
luminaires for use with lamps 

6, and & ft long. Technical and 
nation data is given in a 16-pag 
The Electric Storage 

Alleghenv Ave & 19th 

lelphia 32, Pa.. has devel 

new corrosion-proof process 


battery 


tect aluminum alloy 


compartments used in aircraft 


c 
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Cut Installation Costs 


WITH 30% SMALLER 


ROCKBESTOS 


A.V.C* 


USE A SMALLER CABLE! 


With a 230 ampere load you use Size 000 
A.V.C. instead of 300 MCM RH*. 


SAVE ON CONDUIT! | 


You use 2-inch conduit rather than 2'»- 
inch conduit. 


SAVE ON FITTINGS! 


You use smaller fittings--bushings, coup- 
lings, terminators, connectors, etc. 


SAVE ON LABOR! 


Because the cable is lighter, smaller, you 
can pull it through the conduit easier, 
faster, and, of course, cheaper. 


Be 


ii2 
re 
i © 
ie 
1% 


lot “Cut Current Carrying Costs,” | : 


Chapter X, National Electrical Code. ed siacd 


ROCKBESTOS PRODUCTS CORPORATION =——“Rextboston Av. nove 
Mew Haven 4, Conn. + Mew York + Clevelund + Chicnge + Dewelt 8 8 Higher Ampere Rating 
| Pittebergh + $1. Louis + Mow Orieees + Lin Angeles + Getiend, Cali. + 


+ i ae 


ses nr 
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This attractive home in suburban Glendale is one of many Research, engineering and production have teamed up at Allis- 
served by the new 15,000 kva transformer Since 1940 the Chalmers to give you the best in quiet transformers. Here in 

population of Greater Cincinnati has increased over 10%. Residen- the Pittsburgh Sound laboratory engineers make frequency, sound 

tial Growth imposes new loads on electrical equipment as more and harmonic analyses to help design low sound level transformers 
lights and more electrical appliances draw power. They're putting improved performance into every type. 


Cincinnati Gets More Power — 
for Growing Residential Load 


| ALLIS-CHALMERS TRANSFORMER DISTRIBUTES 
15,000 KVA TO CITY'S NORTH SIDE 


’ ‘O THE LOOP circuit encircling Cincinnati, 
the Cincinnati Gas and Electric Co. engi- 


neers added 15,000 kva to meet residential 


a 
, 
F . ' power demands on the city’s North side. They 
installed a standard Allis-Chalmers transform- 
a er at the Woodlawn substation s rving the 
: ; communities of Mt. Healthy and Glendale 

For Cincinnati this 66/33 ky power trans- 

{ 


former is a good investment that will pay off 
in economical, long time service. Controlled 
gasket compression, bonderized and flow-paint 
ed radiators, side operated tap changer, basi 
electrical design — all part of stand 
maintenance construction — involve no 
engineering costs 
Cincinnati Gas and Electric Co. engi 
no strangers to Allis-Chalmers transformer re 
liability —- have installed many A-C transform 
ers tn the last 10 years. These include power, 


rs . distribution and network transformers 
_ 







Building tran f for nation’s growing 
>. ' power load is Id a ortant business at 

Allis-Chalmers. For standard design or spe ial 
3 Specialists complete the beac 4 Radiators are made corrosion resistant by ized transformer engineering, Allis-Chalmers 
ly Seva a ra roe ’ tary oe a an ; a toa re - -— kground and pla * facilities 60 pee 
rath gay ending eseaae IRS  S pose FB a ba ee ta ge i ne duce the transformer for your system. For in- 
against repeated short circuits surface to a non-metallic phosphate coating in formation or service call in your A-C sales rep- 


Ducts thros t windings and tegral with the metal Staggered fn arrangement resentative. Ofhces in 64 principal cities. 


core efhciently cool transformer. makes routine periodic inspection easier. ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 
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s in Cincinnati's suburbs, Mt. Healthy and Glendale, get in an expanding area cessories are located for maximum efh 


: and heating. This new 15,000 kva ciency and convenience. Rated 66/33 kv, 3 phase, 60 cycles, the 
transformer has provision for forced air cooling. a-3162 
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NEWS ABOUT PEOPLE 





New Hampshire Utility 
Elects Delaney, Buckley 


Thomas H. Buckley 
of Public Service Co of New Hamp- 
shire, and Burton W. Delaney, execu- 


comptroller 


tive assistant, have been lected vice 
presidents of the utility 
Buckley studied accounting before 


becoming a messenger for Tucker 





THOMAS H. BUCKLEY 


Anthony & Co, Boston bankers, in 
1911. This house was fiscal agent for 
the then Manchester (N. H.) Traction, 
Light & Power Co, and in 1925 Buck- 
ley became assistant to the latter's 
treasurer. He continued in that posi- 
tion after the merger that formed 
Public Service in 1926 

The next year Buckley was ap- 
pointed auditor, and in 1944 he be 
came comptroller. He will continue 
in the latter post. He is a past presi 
dent of the New Hampshire chapter 
of the National Association of Cost 
Accountants and a member of Edison 
Electric Institute's statistical com 
mittee 

Delaney an 


joined Brooklyn Edison Co's engineer 


electrical engineer, 


ing department in 1926 but left the 
next vear to enter Public Service at 
Manchester. He worked on plant field 
inventory, spent some time in the 
drafting department, and in 1934 was 
named assistant engineer in the rat 
enginecring department 
During World W 


Office of Price Administration and 


ll h h nil { 
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BURTON W. DELANEY 


War Production Board matters for the 
company. He has been executive as- 
As vice president 


he will have charge of development 


sistant since 1945 


and planning, rates, job analyses, and 


other investigations 


Howard E. Gismond has been ap- 
pointed chief mechanical engineer of 
Dayton Power & Light Co. He will 
be responsible for design and con- 
struction of all mechanical equipment 


of the company’s generating stations 


H. Cecil Webb has resigned as vice 
president of Puget Sound Power & 
Light Co, Seattle, to become general 
sales manager for Oklahoma Natural 
Assuming Webb's 
duties as general commercial man- 
ager for Puget Power will be R. F. 
Plymire, former assistant to the execu- 
Webb joined 
Puget Power in 1937 and became a 


Gas Co, Tulsa 


tive vice president 


vice president in 1942 Piymire 


joined the company in 1930 


Ralph B. Grierson has been appointed 
rate engineer in charge of the rate 
division of Detroit Edison Co. He 
succeeds Harry S. Lofquist, who is 
retiring. Grierson joined Detroit Edi- 


son in 1937 as a student engincer in 
th mstruction enginecring depart- 
ment, spent seven vears in the com 
nv'’s electrical syster and was 
sf to th te d in 


PEA Picks Congressman 
as Managing Director 


Franklin H. Licthenwalter, Repub- 
lican Congressman from the Eighth 
District of Pennsyl- 
vania, has been appointed managing 
director of the Pennsylvania Electric 
Association 

He succeeds A. B. Millar who has 
retired after 23 years of service. Be 
fore going to PEA Millar was secre 
tary of the Pennsylvania Public Utility 
Commission and its predecessor, the 


Congressional 


Pennsylvania Railroad Commission 

The new managing director has 
been in government service since 1938 
when he was elected to the Pennsy! 
vania House of Representatives. He 
was sent to the national House of 
Representatives by a special election 
held in 1947. Licthenwalter defeated 
Philip H. Storch, president of the Le- 
high Valley unit of the American 
Newspaper Guild, in a contest that 
drew nationwide attention because it 
was fought on the issue of repeal of 
the Taft-Hartley Act. Storch was sup 
ported by organized labor groups 

Licthenwalter was reelected to the 
Sist Congress in 1948 and was a 
member of the Select Committee 
named to investigate the problems of 
small business. He did not run for 
reelection in 1950 


Robert J. Hyer has been named execu 
tive secretary of the Power and Com 
munication Contractors Association 
He succeeds Larry H. Ellett, who has 
resigned because of ill health. Hyer 
spent 10 years in private utility en 
gineering work and 10 years with the 
Copper Wire Engineer's Association 
Power and Communication Contrac 
tors Association formerly was known 
as the Rur 


Association 


| lec tric 1 ( ontr ict r 
Headquarters are 
Suite 318, Porter Building. 406 West 
34th. Kansas Citv 2. Mo 


John P. Randolph has : med as 
member of the Missouri Public Service 
Commission to become 


tor of th NX ' ynal 


general solic 


Association of 
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A Ryerson Specialty — 
Steel Problems of Electric Utilities 


Convenient to utilities from coast-to-coast 
are thirteen strategically placed Ryerson 
plants — each staffed with steel specialists 
experienced in working with utilities, each 
equipped to accurately cut or otherwise 
prepare your steel to exact specifications. 

Many types and sizes are in short supply. 
but your special requirements may be 
among the carbon, alloy and stainless 
steels we have on hand for prompt ship- 
ment. And we are still anxious to work 
with you or your steel buying problems. 


So whatever your steel needs—contact 
your nearest Ryerson Plant. You can be 
sure we'll do our level best to help you. 


PRINCIPAL PRODUCTS 


CARBON STEEL BARS — Hor rolled ALLOYS— Hot 
nd coid shed Re 
STRUCTURALS Channels, angles STAINLESS Allegheny bors, pletes. 
beams, etc sheets, tubes, etc 
PLATES— Mony types miiuding intand REINFORCING 
4-Way Sofety Plate sories, spirols, 
SHEETS—Hot ond BABBITT — Giver 
types and co 
TUBING. Se 


mechan« 


olled, cold finished 


t weoted 


ors and acces 

© mesh 

eoting metal, avo 
Byertes plastic beorings 

dé weided MACHINERY & TOOLS.for metal 


’ ss ¢ 
and bole tube: fobrix afior 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT, NEW YORK 
DETROIT © PITTSBURGH * BUFFALO * CHICAGO °* 


MILWAUKEE * 


BOSTON * PHILADELPHIA 


ST.LOUIS * 


CINCINNATI « 
LOS ANGELES ° 


CLEVELAND 
SAN FRANCI6CO 
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In the field of electronics and 

the electrical goods industry, 
MOSINEE is known for its 
dependable uniformity, and its 
scientifically controlled physical 


and chemical properties, such as: 


Good dielectric strength . . 
proper softness or stiffness 
high tensile or tear strength... 


creped with controlled stretch or 


flexibility... specified pH for 


maximum-minimum acidity or 
alkalinity... accurate caliper, density, 


liquid repellency or absorbency. 


If you have a fabricating 
processing problem involving 
paper, a discussion with MOSINEE 
technicians might prove helpful 


Please write Dept. EW. 


Railroad and Utilities Commissioners. 
Randolph spent some 25 years in gen- 
eral practice of law in Missouri and 
federal courts. He was named general 
counsel to the PSC in 1940 and a 
member in 1949. 


Petroleum Power Group 
Elects Patrick President 


R. E. Patrick, Kansas Gas & Elec- 
tric Co, has heen elected president of 
the Petroleum Electric Power Associ- 
ation. 

New vice president is T. E. Graham, 
Oklahoma Gas & Electric Co. Ned 
Beaudreau, Central Power & Light 
Co, Corpus Christi, Texas, was named 
secretary-treasurer. Directors chosen 
were J. W. Lambert, Southwestern 
Public Service Co, Amarillo, Texas; 
Beaudreau; R. N. Crossman, Texas 
Power & Light Co; Jim Moody, South- 
western Gas & Electric Co, Shreve- 
port, La.; and Graham. 


Dr. B. Richard Teare, Jr, has been ap- 
pointed dean of graduate studies in 
Carnegie Institute of Technology's 
College of Engineering and Science. 
He will retain his posts as head of the 


electrical engineering department and 


Buhl professor of electrical engineer- 
ing. 


George B. Fahlstrom has been ap- 
pointed research and development di- 
rector of Osmose Wood Preserving 
Co of America, Inc, Buffalo, N. Y. 
He has done research work on the 
chemistry of wood preservatives at the 
Forest Products Laboratory in Madi- 
son, Wis., and more recently has been 
a chemical and wood technologist 
with Borden Co. 


Samuel Graff Miller has been ap- 
pointed assistant general counsel of 
Philadelphia Electric Co. He has been 
with the utility since 1947. Before that 
he was in private law practice in 
Harrisburg, Pa., and for several years 
served as assistant counsel of the Penn- 
sylvania Public Utility Commission 
there. 


W. H. Rodgers, Jr, formerly adver- 
tising manager of Pennsylvania Power 
& Light Co, has been appointed man 
ager of the company’s newly created 
advertising and publicity department 
and will report to J. M. Huebner, vice 
president. Rodgers joined the com- 
pany in 1925, left to work for Bethle- 
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ANOTHER 
VICTOR INSULATOR 
THAT SAVES 
AS 1T SERVES 


TRANSMISSION 
- PINTYPE 
INSULATORS | 


No, 245 


EXTRA LONG LIFE! 


Facts —actual performance dala obtained from installations 


ICTOR 


INSULATORS Inc. 


VICTOR, NEW YORK 
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throughout the country—prove that VieTor transmission pins 
type insulators relain their original high standards after years and 
years of severe service on the job. This means ertra years of 
trouble-free insulator service 

The extra service-vears you get in every Victor pinty pe 
insulator are a result of such built-in features as: Construction of 
the best high voltage porcelain, a rugged, self-cleaning design, and 
a spet ial “cushion” coating at the joming surfaces that e/uninales 
problems caused by thermal expansion 

Reap the benefits of long, dependable sery standardize on 


Victor transmission pint y pe insulators 


For more information consull our new Condensed Catalog No. 4, 


crite us, or call vour VicTor representalive 


Look for. thes 
trade mork of 


roa reals] service 
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SETTING 


RECORDS IN THE AIR... 


: 


ENDURANCE 


aS 


- OVERHEAD 


SERVICE 
CABLE 


Make COLLYER your source for Overhead 
Service Cable...either standard or made-to-order. 


| NEUTRAL SUPPORTED CABLES. 

es 
One, two, three or more phase con 
ductors spiralled around the supporting 
neutral conductor 


1. DOUBLE LAYER TYPE Phase wires 
have double-layer covering —: Per 
formance Grade Rubber Insulation 
protected by outer sheath of abrasion 
resistant Neoprene 


SINGLE LAYER TYPE — Phase wires 
have single layer covering of Insulat 
ing Neoprene 


Two, three or more conductors insu 
lated with Performance Grade Rubber 


1. RUBBER and BRAID TYPES a) Con 
ductors twisted together and covered 
with weather and flame resistant 
braid. (b) Conductors covered with 
mormture resistant braid Twisted 
cable covered with moisture resistant 
braid ©) Conductors covered with 

weather and flame resistant braid 

then twisted together, One conductor 
often of double or triple weather 
proof wire to serve as the neutral 


. RUBBER and NEOPRENE TYPE Con 
ductors sheathed with abrasion re 
sistant Neoprene then twisted 
together. One conductor often of 
Neoprene line wire to serve as the 
neutral 


One, two, three or more phase con- 
ductors insulated with Performance 
Grade Rubber, sheathed with Neo- 
prene, phase conductors assembled 
either paral'el or twrsted. 


1. MIOPRENE JACKETED TYPE — Neutral 
conductor consisting of many small 
copper wires applied concentrically 

then protected with a sheath of 
abrasion resistant Neoprene. 


. EMBEDDED NEUTRAL TYPE — Neutral 
conductor (many small copper wires 
applied concentrically ) embedded in 
a covering of felted unspun cotton — 
weather-resistant finish. 


Copper or aluminum conductors cov- 
ered with Neoprene or Polyethylene. 


NATIONAL ELECTRIC CODE STANDARDS 


Type SD Service drop cables. Type 
SE, Scyle A, armored service entrance 
cable. Type SE, Style U, unarmored 
Service entrance cable 


Let us know your needs for any and all 
types of overhead service cables. Write 
for recommendations 


COLLYER INSULATED WIRE CO. 


245 ROOSEVELT AVENUE, PAWTUCKET, BR. 1. 
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hem Stec! Co and a New York finan 


cial organization, and returned to 


PPAL 


sales department 


ACT Vag 


in 1930 as a member of its 
Three years later he 
was made assistant manager of the 
advertising departm 


advertising man 


Elmer Titus, | 
Electrification Ad 
tendent of safety 
been apponted 
Franklin 
Utility District. He succe 


Hibbert, who r 


County 


igned 


the position only one mo 


Robert K. Spoflord has 
director of purchases f[¢ 
Roebling’s Sons Co, Tre 

For the pant seven years fie fas 
with Okonite Co, five of them as pu 
chasing agent. Before that he wa 
assistant to the supervisor o 


for Continental Can Co, In 


Leland S. Person has been appointed 
division manager of Central Vermont 
Public Service Corp with headquart 
He succeeds Ches- 
ter A. Ingalls, retiring after 40 years 
service. Person joined the company in 
1949. Ingalls began as a station op 
erator and was an operating super- 
intendent for many years 


ers at Middlebury 


Robert J. Wimberley has been named 
administrative assistant to Pres C 
Hamilton Moses of Arkansas Power 
& Light Co, succeeding Minor C. 
Summers, now president of the new 
Mid-South Gas Co. Wimberley was a 
newspaper man before joining AP&L 
two years ago as assistant advertising 
manager. 


Willis Laurens Emery has been named 
associate professor of electrical engi- 
neering at the University of Illinois 
He formerly taught at the University 
of Utah 


J. W. A. Fleury, industrial psycholo- 
gist and personnel director for British 
Columbia Electric Railway Co for the 
past five years, has resigned to enter 
private practice 


Clarence F. Scott has been named 
Lincolnton manager of Georgia Power 
Co. He has been in charge of the 
utility’s service department 


Wilbur R. Leopold has been appointed 
assistant to Vice Pres T 
Worthington 


Cruthers of 
& Machinery 
Corp, Harrison, N. J., to work on pub- 


Pump 
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Chemical Brush Control 


by the mile! 


Today, miles of right-of-way are being cleared with Esteron 
Brush Kiiler. This widely used Dow formulation now contains 
more powerful type esters of 2,4-D and 2,4,5-T —effective 
against a wider variety of brush and weeds and much less 
volatile than materials previously available. It controls alder, 
ash, birch, brambles, cherry, elm, hickory, maple, oaks, osage 
orange, poison ivy, sumac, willow and other hard-to-kill 
species —also prevents resprouting of stubs and stumps 


Dow has approached brush control problems from your side 
We are in a position to offer valuable assistance to help you 
decrease clearing costs—simplify maintenance—and increase 
efficiency of airplane patrol of power lines. We will gladly 
furnish you with a list of responsible service organizations 


engaged in the application of chemicals for right-of-way 
vegetation control. 


Your inquiries ore invited. 
Agriculture! Chemrcal Division 
THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 


USE DEPENDABLE DOW AGRICULTURAL CHEMICAL PRODUCTS 
WEED AND GRASS KILLERS a INSECTICIOES o FUNGICIDES 


SEED PROTECTANT a PLANT GROWTH REGULATO 


GRAIN AND SOIL FUMIGANTS . WOOD PRESERVATIVE 


ELECTRICAL WORLD © December 18, 1950 


Alse recommended for weedy plant 
centro! art Esteron 44 and Esteron 245. 
Where brush is not a problem — 2-4 Dow 
Weed Killer, Formula 40 centrels a long 
list ef annual end perennial weeds. For 
controlling Johnsen, queck, Bermuda 
und other perennial and ennval grasses 

alse peimetio—vuse Dow Sedium TCA 
90%. No fire hazard-— and grazing cattle 


will not be poisoned 


CHEMICALS 


FP ENSA 


AND 





lic works projects. He has been man 

ager of the Detroit office for the past 

WHY STATION EXPANSION five years. He started with Worthing- 
ton in 1917 as a sales trainee and later 


PROGRESSES FASTER... COSTS LESS served as meter salesman in New 


York, meter representative and gen- 


eral line salesman in Pittsburgh, as 
6 sistant sales manager of the Chicago 
office, and Western manager of the 
LS ER, 


railroad division 


If you're planning to expand your power stations or George E. Dean has been named dis- 

substation facilities, do what many leading power tribution engineer in the seats dis 

companies have already done ... make your station eo Gepertment of Public Service 

change-overs with Johns-Manville Trancell Materials. aS ee $0, 'SeeER. Hf 
He succeeds Charles H. Lewis, who 
retired recently. George A. Ewald 
will succeed Dean as distribution plant 
engineer. Dean joined Public Service 
as a cadet engineer in 1922, and 
Ewald started as an assistant engineer 
in 1924 


A. Floyd Wray has been made man 
ager of the Niagara district of Niagara 
Mohawk Power Corp He has been 
manager of the Rome district. Two 
Niagara Falls officials, Francis X. Do- 
They're sefe—fireproof...have low They're neet—make clean, flush-type ays TORENT aa poonicent and ge 
* heat conductivity adequately isolate housings, panels, doors, and par. ore getager of nlagers Faits Power 
j high-voltage apparatus. titions Co, and Wilfred C. Stephens, resident 
: manager of the Niagara district, have 
been assigned to divisional duties in 

the Buffalo headquarters office 


Eldon E. Fox has been appointed ad 
vertising manager of Minneapolis 
Honeywell Regulator Co. Fox has 
been with Young & Rubican, Inc 
New York, since 1941. in the media 


and research departments and later as 


account executive 


They're handy —casily cutanddrilled They're durable —rotproof and rust- s 
on the job, or furnished cut to your proof will last for years. Require Haskell G. Bohn has been appointed 
specifications a minimum of maintenance. Clinton, Il., manager of Illinois Power 

Co. He succeeds Ralph Karr, who has 


resi gned 


te nin nat 


—for all high voltage power equip- 0 B | T U A RY 


ment enclosures — Johns- Manville 
Trancell Materials are made in many 
sizes and types. Recommended for John S. Rowan, 62, chairman of the 
transformer and switch gear hous- board of Rowan Controller Co, Balti 
ings and partitions; bus bar enclo more, died in Baltimore Dec 5 


sures and other services. For further 
They're economical — light, casy to information write to Johns- ij 


after a 
long illness. Rowan founded his com 


pany in 1914 to build oil-immersed in 
handle and assemble. Have excellent Manville, Box 290, New 


dustrial motor controls for hazardous 
re-use value York 16, New York 


areas He was a member of th 
National Electrical Manufacturers As 


Johns-Manville sociation 


' Frederic Glander, 62, retired general 
purchasing agent for Foster-Wheeler 
( Corp, New York, died Dec 4 in New 


York. A mechanical engineer, he re 


tired from Foster-Wheeler in 1948 


& 


rf 
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BERYLCO 
BERYLLIUM COPPER 


improves performance... cuts costs in ASU SWITCHES 


Here are four springs that never get tired . . . that 
operate with day-after-day precision . . 
the most adverse conditions. 


. even under 


In this, as in many applications, beryllium copper alone 


has the necessary mechanical and electrical properties: 


for desired performance. 


Used for lighting loads up to 200 amperes, this mag- 
netically-operated, mechanically-held remote control 
switch is built by Automatic Switch Co. The four beryl 
lium copper springs fabricated by Instrument Specialties 
Co., Inc., from BERYLCO 25 alloy, are held to close di 
mensional tolerances for economy in assembly and 
dependability in service. 


Among the many advantages of BERYLCO alloys are 
good electrical and thermal conductivity, high elastic 
and endurance strength, excellent resistance to wear 
and corrosion, freedom from drift and relaxation and 
peak operating efficiency from sub-zero to moderately 
elevated temperatures. If these properties suggest a 
solution to your problem, write today, giving full de- 
tails with a drawing or sample of the part. 


HELPFUL ENGINEERING INFORMATION 


LONG CORE SPRING— non-magnetic 
for operation in solenoid field . . . cor- 
rosion. resistant for outdoor installa- 
tion . . . close limits on load deflec- 
tion rate, free length and coil diam- 
eter to meet exacting opercting re- 
quirements. 


SHORT COMPRESSION SPRING— 
maintains desired contact pressure 


’ without set at elevated temperctures. 


TORSION SPRING—high strength for 
maximum power in operating linkage. 
FLAT SPRING — dimensional control 
through fixture heat treatment for ac- 
curate positioning of arcing contacts, 


contained in a new series of Beryllium Copper 


Technical Bulletins. Drop us a line if you wish to 
GERYiLiuaA 


7%e BERYLLIUM CORPORATION 


DEPT. 13, READING 10, PA. 
Offices in New York * Springfield, Mass. ¢ Cleveland ¢ Dayton © Detroit * Chicayo * Minneapolis © St. Lovis © Kansas City 
Seattle * San Francisco * Los Angeles * Representation in principal foreign countries 
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MANUFACTURERS and MARKETS 


Forthcoming Tightening of Controls 
May Help Utilities, Manufacturers 


Chinese intervention in Korea 
means that controls will enter a new, 
tougher stage beyond the first “easy” 
controls and the intermediate period 
we are-in now 

But the new trend in controls could 
mean fewer head- 
and electri 
The reason is that 


the utilities and their suppliers have 


instead of more 


aches for electric utilities 


cal manufactwurers 


heen lumped in with the rest of the 


eivilian 


economy thus far in the 


National Production Authority's con 


trols orders As 


military demands 


grow, civilian supplies will tighten 


This will mean allocations and sched 


uling of meterials 


price ind wage 
controls, and all the other 
of a fully 


when these come 


trappings 
controlled economy. And 
the electric utilities 
ind their equipment will be near the 
top of any 


priority roster for non 


military supply needs 
CMP Likely in Spring 


“Controlled 


come as 


\ revived Materials 
April 
Washington observers now predict 
Meanwhile 
turers have from cut 
backs NPA, and the 


utilities have only one temporary stay 


Plan” may soon as 


electrical manufac 
no exemption 
handed out by 
from the aluminum conservation 
order 

The basic NPA priority is the “DO” 
(defense order used 


Atomic 


Two other pri 


which can be 
onty by the military and the 
Frnerey Commission 
ority-tvpe devices are being used as 
“scheduled 


well programs” and 


special directives os These could be 
used to break bottlenecks in electri 
cal generating equipment production 
or utility construction, but so far the 


have not been needed 


Non-Priority-Type Controls 


Meanwhile NPA has imposed thre« 
other types of industry controls: Con 
servation (cutback) orders; inventor 


limitations, and end-use restrictions 


142 


Conservation orders thus far specify 
the following civilian use for critical 
materials: Aluminum,’80% of normal 
in January, 75% in February, 65% 
in March; copper, 85% in January 
and February, 80% in March; nickel, 
65% in the first quarter of 1951; zinc, 
80% in the first half of 1951; cobalt, 
civilian usage set monthly by NPA; 
columbium steel, no specific civilian 
use set 


One Temporary Exemption Granted 


Electric utilities were exempted for 
conductor from the aluminum order 
through the first quarter of next year 
They had expected to get—but didn't 

a similar exemption from the cop 
per order. Interior's Defense Power 
Administration is surveying utility re- 
quirements of aluminum, copper, and 
steel for the last three quarters of 
1951. The industry is expected to 
receive allocations based on these esti- 
DPA will get the job of dis- 
tributing the electric utilities’ share of 
these metals 


mates 


Electrical manufacturers are not 


within DPA's scope, and their repre 
sentation in controls councils is 
through the Power Equipment Divi 
ion at NPA 


ting organized and has not yet begun 


This office is just get 


to formalize industry needs 


No Inventory Order Exceptions 


Neither utilities nor equipment 
inufacturers have any 


om the 


exemptions 
inventory orders which have 
xcen handed down with the cutbacks 


Supplies that may be kept in inventory 


‘ uminum, 60 days; copper, 45 
davs for fabricators, 60 days for users 


nickel 


3) days; zinc, 45 days: tin, 60 


davs: and cobalt, 20 davs 
The end-use been 
to stop amusement 
pe construction But 


restriction has 


cd only once 


there are 
wders in the works for more of this 
curtailment—and promising 


Ip for more essential civilian 


December 18, 


users such as makers of electrical gen 
erating equipment. The new orders 
would halt or limit manufacture of 
such things as ash trays from tight 
materials like copper and aluminum 


Use for Pole Treatment 
of Creosote Up in 1949 


Preservative treatment of poles proc- 
essed for utility use in 1949 took 
1.6% more creosote and creosote-coal 
tar in 1949 than in 1948. The figure 
reported by the American Wood-Pre- 
servers’ Association for last year was 
200,504,952 gal. 

Petroleum used for mixtures with 
creosote or other preservatives totaled 
36,286,916 gal, a slight decrease. Use 
of all other types of preservatives de- 
clined 

The largest decreases were in 
chromated zinc chloride (75%), of 
which 2,903,587 lb were used in 1949; 
pentachlorophenol (25%), 2,288,614 
Ib; and Wolman salts (22%), 1,003,- 
992 Ib 

Total number of poles treated last 
year was 6,031,746, of which 5,265 
068 were full-length pressure treated 
Of this total ‘Southern yellow pine 
comprised 4,534,847. all but 9,151 of 
which were pressure treated. Western 
red cedar represented 490,056, but 
only 6,884 of these 


were pressure 


treated 


S. Morgan Smith Co Buys 


Philadelphia Valve Maker 


S. Morgan Smith Co, New York 
hydraulic turbine and valve manufac 
turer, has bought R-S Products Corp, 
Philadelphia. Terms of the purchase 
were not announced 

Acquisition of R-S 
employees and 


which has 8&§% 
30,000 sq ft of floor 
Smith Co's em- 


ployment and manufacturing capacity 
by about 10% 


space, will increase 
Combined operations 
will permit sales of valves of all sizes 
R-S makes butterfly valves up to 48 in 
used for controlling the flow of liquids 
n power plants and other industries, 


ind it also has specialized in large 
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KEEP METAL SURFACES AND CONTACTS 
CORROSION FREE WITH NO-OX-ID "A SPECIAL”’ 


It's a simple matter to eliminate formation of oxides, sulphides 
and other corrosion deposits on metal surfaces and contacts 
Just coat the part with NO-OX-ID "A Special” . .. the Dearborn 
rust preventive of a hundred uses in the utility field 


USES 


Bus bers Steel conduit 
Centect points High line towers 
NO-OX-ID “A Special” is a heavy duty, chemically inhibited Switch blades Brackets 


compound recommended by manufacturers to provide trouble Transtormers Insulators 


RPO Re orn 


free joint connections . . . impervious to weather, corrosive Aluminum eoble Wire 
; ne 
fumes, high humidities, water immersion. It is economical to Connectors Aerial cable 
Clamps Turnbuckles 
use, easy to apply, easy to remove. 


Steel tight poles Manhole hardware 
Check the advantages of NO-OX-ID “A Special.”” Put it to 


profitable use in your shops .. . on maintenance and repair 
trucks. Mail the coupon for further, helpful information. 
DEARBORN CHEMICAL COMPANY 
$10 S. Michigan Ave., Dept. EW 
DEARBORN CHEMICAL COMPANY 


Chicago 4, Illinois 
General Offices: 310 South Michigan Avenve = « Chicego 4, illinois 
Gentlemen: Please send booklet on 
NO-OX-ID “A Special 


Name 


ompany 


NO f)X 0 Address 
THE ORIGINAL RUST PREVENTIVE Tat} 


LUD 


ee 
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Gvoranteed, predicted and offi- 
cial Gibson Test performance of 
Bridge River Turbine 


-_ 


+ 
Suman 


4 


PERCENT EFFICIENCY 
Ss 3 Bee 
+ 
a 

Stemaet atoms se cgi tien gets 


FULL TURBINE LOAD 


i Schematic orrongement of the 
Y 6-nozzle vertical impulse turbine 
i } 4 i developed by Pelton for the 


* . ’ ° ’? . + _ 
; ’ v Hydr 
25 30 35 40 45 50 55 60 65 70 75 80 es 90 Bridge River Hydro project 


TURBINE HORSEPOWER OUTPUT - THOUSANDS ; 


Rivaling the spectacular performance of the jet 
bengine . these "jet power impulse turbines, designed 
and built by Pelton Water Wheel ¢ ompany, a Baldwin 
subsidiary, have achieved another world record in 
hydro-power development 
Specified by the British Columbia Electric Railway 


Co., Lid., to produce a guaranteed efhciency of 88 


Se i 


band a predicted efficiency of 89%, with a present 


gross head of 1226’ and maximum future gross head 


Rade OOM AND BER AVOR 
ear C.tweTIOn poco sat 
oP -et0. 08 acne FEET 


Orve rem baw 
wan ELECTION OW FEET 


AO ANE SR MEE Itai te 


of 1360’, the first 62,000 hp unit, driving a 50,000 
kva generator at 400 rpm, showed a Gibson Test 
efficiency of 92% maximum, and maintained a plus- 
90% efficiency Over practically 80% of its operating 
range 

Normal practice would have called for a reaction 


pee 
te Oe ee 


turbine in this installation 

Since the water was highly silted, an impulse 
turbine was preterred and to conserve power 
house space, a vertical, multi-nozzle unit was the 


most desirable ty pe 


ee ee eh te 


Pa 


rf 
potential is estimated ot 6 Extensive laboratory scale-model tests and flow 


successful oper atior studies, conducted by a large staff of engineers over 
a long period, produced a design that not only 


BALDWIN 
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y BALDWIN 


with PELTON WATER WHEEL COMPANY VERTICAL SHAFT 
MULTI-NOZZLE IMPULSE HYDRAULIC TURBINES 


Hust ote arrengement of turbine ond inlet voive 
in powe. rangement comerves power house space, 
ond an eloboro’ us. *-tube is not required 


t 


The moin spherical-type iniet valve, devel- 
oped by extension of model-valve dota, 
provides uninterrupted flow passoge when 
open, and eaceptional tight seating 


eliminated past shortcomings of the vertical 
impulse turbine, but produced efficiencies 
comparable, to, or greater than, those ob- 
tained from the best reaction turbines. 
This installation demonstrates again 
that. the greatest value of Baldwin experi- 
ence is not in duplicating the past—but in 
pioneering for the future. This experience » totnad Ge tt eee = Snel Shs, gene 
is at your service, in working out the most 
desirable solution to your hydro-develop- y 
ment problems. Ask for our Bulletin on the 
Bridge River Project. 


FE aia 


This view in the pit shows the eose of occess. Runner, deflectors, needles 
points, and nozzies ore all easily reached for inspection and maintenance 


BALDWIN-LIMA-HAMILTON CORPORATION 


Philedeiphie 42, Pa. 
i ¥ D R A U L i ¢ THE PELTON WATER WHEEL COMPANY 


2929 Nineteenth Street, San Francisco 10, Calif. 


i uy R {if i Pal E g Offices: Bovton, Chicago, Cleveland, Hovston, New York, Philadelphia, 


Pitteburgh, Soe Francisco, VW. Lows, W oshingtos 
e g 
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o HEAVY 
Work! 


Switch instantly from light to heavy 
work—or vice versa—with the 250- 
watt Weller Soldering Gun. Con- 
trolled dual heat makes the Weller 
Gun the only soldering tool you 
need for all types of work. 5-second 
heating saves time and current on 
every job, too. Your Weller Gan 


pays for itself in a few months! 


250-Watt WELLER 
SOLDERING GUN 


@ TRIGGER.SWITCH CONTROL 
| Governs heat ond soves power becouse no need to 
\ unplug gun between jobs. Heat goes off when you 

release trigger 

@ 5-SECOND HEATING._.No waiting, no wosted 
Saves hours ond dollors each month 
@ SOLDERLITE — Spotlights the work. Lets you see 
whot you re doing at al! times, even in dork corners. 


@ LONGER REACH Lets you get at ony job with 
ease Slides between wiring, into the tightest spots 


e STREAMLINED Compact and comfortable to 
hold. Pistol-balanced for fost precision soldering 


© WELLERTIP Rigid and chisel-shaped with more 
oreo for foster heot transter 


current 


Over under termi 


nols broce tip, give greoter visibility 
@ DUAL HEAT~~Single heot 200 watts; dual 


heot 200 250 watts; 120 volts; 60 cycles 
See the all purpose Weller Setdering Gua today 
at your distribeter or write for bulletin direct 


SOLDERING GUIDE 
of SOLDERING TIPS 
ond tuily illustrated 20-page booklet of 


Get your new copy 


revised, up-to-date 


practice! soldering suggestions. Price | Oc 
of your distributor, or order direct 


WAV ELLER 
ELECTRIC CORP. 


817 Packer Street, Easton, Pa. 


146 


made-to-order industrial heat treating 


furnaces. R-S will be operated as a 


Smith Co subsidiary with its present 
management retained 


MANUFACTURING BRIEFS 


Allis-Chalmers Manufacturing Co has 


set up a new warehouse sales unit as 


a section in the ¢ hicago district office 


to handle sales of small apparatus, in- 


cluding motors, controls, Texrope 


drives, and pumps George A 


Wampler, who has been a sales repre- 
sentative in the Memphis district, will 
which will be at 


SOO East 27th St, Chicago 


head the new unit 


Westinghouse Electric Corp has moved 
its stock of light bulbs for New Eng- 
land into a newly completed warehouse 
Brighton St Mass 
The move to the new building, which 
has 35,000 sq ft of warehouse floor 
5,000 sq ft of 


uw 30 Belmont 


space and office area 


bulbs, has 
the company’s lamp 


ind can 12 million 


store 
increased by 70% 
warehouse capacity 


Richardson-Allen Corp, maker of sele- 


mum rectihers for conversion of ac 


to de, battery chargers, and various 
types of industrial controls, has moved 
116-15 
Point, L. L, 


The new location will provide 


to a new office and factory at 
Fifteenth Ave 
N. ¥ 


expanded facilities 


College 


General Electric Co of England, which 
so far has only sales offices in Canada, 
is considering establ.shing a plant in 
Vancouver, B. ¢ The company, one 
of the world’s largest electrical equip- 
ment makers, operates more than a 
United 


60,000 


dozen main factories in the 


Kingdom, employing nearly 


persons 


Sprague Electric Co, North Adams, 
Mass., has leased 130,000 sq ft more 
of space in the Nashua. N. H., plant 
ibout 30,000 
space The 


where it has been using 


sq ft of manufacturing 


company will use the new facilities to 


increase its Capacitor output 


Metal Prices 
Dee 11, 1950 


COPPER, Corn V¥ t 

LEAD. N Y it 

ZINC, prime Western, E St Lows, tb 
TIN Strat qvel NY b 
ALUMINUM ngot, base price 
NICKEL, bese pric 

STEEL. billets Pitts. tow 

STEEL, scrap, No. 1 heovy, Pitts, ton 


Here’s WHY they Save 


Compered with other types strand 
of eqvel brecking strength, they 


@ have 30-40% greater overload ca- 
pacity within elastic limit 


@ resist corrosion all the way through 
—not merely through a thin case of 
soft metal 


@ offer highest tensile and vibration- 
fatigue strength (tensile strength 
235,000 psi; corrosion-fatigue limit 
50% of ultimate) 


Here’s HOW they Save 


@ They permit longer spans—there- 
fore require fewer poles per mile 


@ Being lighter, they are easier and 
faster to instal! in the field 


@ More resistant to destructive fac 
tors, they last many times as long 
before replacement 


Let us tell you 
the whole story- 
specific data, prices, 
recommended sizes. 


Monessen, Pa., Atlanta, Chicago, 


co Denver, Detroit s Angeles 
/ New York, Philadeiph 
S San Francisco, Bridgep 


a Mee SSM Mkt 
Lie tie) Be ee meee 
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Buell van Tongeren Cyclones 
eT mle ee 


DO A REAL JOB of 
FLY-ASH COLLECTION on PULVERIZED 
COAL-FIRED BOILERS! 


In plant after plant. where pulverized coal-fired boilers have 
























presented seemingly fathomiesss fly-ash problems, Buell has come 


up with the answer 


Stated simply it is this: Sustained peak elliciency with the 
exclusive van Tongeren Cyclone. PI.US—clog-proof, low main- 


tenance construction 





What's more, with a Buell fly-ash collection system you know vour 


efliciencies beforehand! You get a true 


indication of the actual performance of 
your Buell System—on the job! Perform 
ance that has proved capable of meeting 


even the most stringent demands ( of local 


Fe 


au pollution ordnances } 


If you have a serious fly-ash collection 


problem, an inguiry will bring help in a 


eee 


hurry. Please address request for informa 
tion to: Buell Engineering ¢ ompany, Suite 
70 Pine Street, New York 5, N. Y 


5050 











@ After an exhaustive S-year study, engi- 
neers at a Southern paper mill sclected 
Buell van Tongeren Cyclones for their 
three pulverized-coal-fired boilers. 


Engineered Offiiiency tx Fly Ash Collection 


18, 1950 
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DUXSEAL 


plugger-upper—can 


do more work for you | 
with less effort thangd LO 


almost anything you 


the plastic 


name. Work-conscious elec 
tricians have taken advantage of 
the effortless application charac- 
teristics of Duxseal for years to 


can 


plug up openings around service 
boxes, cable entrances, conduit 
ends to fill up small holes in 


foundations 


Remains soft—Duxseal stays soft in- 
definitely, but will{not slump, melt or 
ruo under ordinary temperatures 


Remains tight—Clings to duct walls 
and cables but gives with expansion 
or contraction of the cable 


Remains insoluble—Unaffected by 
ground waters and gases. 


Remains hermiess—Will oor injure 
workmen's hands or react with rubber, 
metals or painted surfaces 


Tight seals for other electrical uses: 


J-M Tranolseal for use with elex 
trical equipment using dielectric oils 


J+-M Uniseal 
weather 
peratures up to 180 fT 


for caulking against 


and humidity. Resists tem 


If you would like to know more about 
Duxseal and these other labor-saving 
sealing compounds, write ¢ 

Johos-Maaville, Box 290, vi 
New York 16, N. Y. Ul 


NEW ELECTRICAL CONSTRUCTION 


NEW ELECTRICAL construction 
projects announced by private and 
government utility » involving 
more than $70,000. Also listed are ma- 
jor industrial and construction jobe 
where electrical work is incladed 


UTILITIES 
Proposed Construction 


Ala., Birminghans Westinghouse Hie 
Cort Comer Bidg., plant and ware 
t s¢ $i 0.000 lawrence Whitter 
Iirowo-Marx Bidg., archts 
Fia., Jacknenville-City, City Hall con 
denser tubes for South Side Generating 
Plant. Utilities Eng -Mer., Utilities Bide 
Zone engr., furnishing transformers 
ntr facilities at McDuff Ave Sub 
thor Spe 1039; 1 00 kya portabl 
1040 
electric generat 
Pians deposit $106 
Colorado Spring 


ecttic sub-station 

Vle., Key West -Stean 
ing station, $3,000,000 
hn W. Beck & Assoc 
c eng? 

m Chhage Commo Exdiisa 
, Ww Adame St., Zone 3, 1 story 


rete brick. Sa 


Spec 


wealth 


ganas Sub 
$400, 06 


Salle St 


; nm, 603% 3 ‘rawfor Ave 
thaw Metz & Dolio, 208 8S La 
fone 4, areht 
Ian.. Keosauqua City, power plant 
rvs wiring able distributi« 
old Hoskins & Assoca., 231 N. 11 St 
Neb, enar 
New Orlenne New Orleans Sewe 
Water Bd 26 Carondelet St... Cont: 
34S. installing underground power cable 
Md., White Oak— Public Wks. Office, P« 
nac River Naval Command, Naval Gur 
t Wast [> ¢ netallation of pis 
electrical equip. for continuous 
Bldg 403 and oncret 
pipe tunnel between Bidg 402 and 4 
Naval Ordnan Laboratory, NO‘ 64 
S pex , Pians deposit $4 
Mise Chelsea ‘ ne! iwealt 
Mas The I ees, 8 Home 
lant imprvta., Soldier 
$155,000. The Office 
710 South St Roston, cor 


liers 


su rie 
Mich., Trenton At office Schley & Ward 
ht 168 lJamee Couzens Hy Detroit 
rick transmitter radio station, teow 
nd ntr WIR Good Wil 
rr r 
Y New YorkBd. Tr 

Hudson St, Zone 13, furnishing 
r tw ) kw. frequency con 
for 7 Street Power Plant, Mar 

ta ; 

Oklahoma irand = § River 
nita, 69.0 t tr 
‘amp Gruber t« isaw 
8175,000 W 


Tulsa onsult 


1 bid for 


neportati 


Dam Aut! 
ssion line fron 
Sequoyat 
slway 302 E. 18 


ArLst 


Pennsylvania State Hy. Dpt., Har 
re plete ele al sys. in Squirt 
f 2 tubes, 2 ve 
the plaza ar 

tal and to insta 
haniem, U. S. Row 
ty f Pittsburgh, Allegh 


Embreeville ‘ sl State Aut 
1 Herr St lar burg, genera 
! t } ' electrica 


ea 
Walr 
I ' 
Slippery Re« 
t Her t 
‘ 


at Slipper 


lepos 

Ave Pit ire? 
Seuth Dakota 

aha 

rune and 

or F R 
ake Andes 
is 


Tennessee 
ive pp 
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G &W_ COMPOUNDS 


IMPROVE 
ELECTRICAL 
CHARACTERISTICS 


ELIMINATE VOIDS 


NOVOID "A" —{ Medium soft)—For usual 
installations of sealed potheads. 
WOVOID “C"’—{ Medium hard) —For hot 
climates ond exposures. For potheads, 
cable boxes and splice boxes 

OZITE ''B"’—( Medium soft)—For general 
use, particularly recommended for cable 
joints because of its low power factor. 
NOVOID “X''—{ Oil insoluble) —For pot- 
heads and cable joints when necessary 
to avoid troubles due to migration. It 
has a tendency to “stoy-put”’ 


G&W ELECTRIC SPECIALTY CO. 
7786 Dante Ave. Chicago 19, lil. 


Representatives in principal cties 


Mc GRAW-HILL 


DIRECT MAIL LIST SEAVICE 


McGraw-Hill Publishing Ce., lec. 


DIRECT MAIL DIVISION 
380 West 42nd Street, New York, 18, N.Y. 
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lines, Fannin, Polk and 
ties. Patterson & Dewar 
Decatur, Ga, engre 
Tex., Dallas-—-Dallas Power & Light Co 
Dallas Power & Light Hidg.. plans by 
Smith & Mills, $2t Mereuntile Bank Bidg 
2% story, brick veneer, concrete garage 
and maintenance, incl. metal sheds, oon 
cTet« steel fdn 8350 900 Zumwait & 
Ninther, Mercantile Sec. Bidgs,. and Mul 
len & Pow Reserve Loan Life Bldg 
consult. engrs 
Kl ane Mour tatr 
& Telegraph < 10 Texas St 
RC. Brvant. Box $60. Denver 
telephor and telegraph equip. and 
storace $200,600 
Uteh, Ogden Utah P 
Kearns Bidg., Salt Lake 
and office. Lestie F 
Bidg«.. archt 


Cherokee Coun 
Rutland Bidg 


States 


Tele 


wer & Light Co 
City, warehouse 
Hodgson, 807 Beches 


Low Bidders & Contracts 
Awarded 


il., Springfield 


Sangam Electr 
1301 N. 11 8t 


2 story, 20,006 aq. ft 

arid to Austin ¢ N.™M 

Chicago, Zone 16, 160,000, 
m Waukegan Put 

Illinois, 72 W. Adams 

3, superstructure 

Plant $, to Rates 

gon St Chicago 

060 000 


New Mexico. Purea t 
Interior, Bldg 1 A, Den Federal Cer 
ter, Denver. Colo Schedule conetruct 
86 mi. Socorro-Albuquerque 114-kv trans 
mission ne usine wires 
fer entire leneth ‘ (iran 
Pro) Srne ™* > Reynolds Fe 
718 


trica! & Eneineering ¢ Ine 
S624,419. Rid 


higa 


erhead ground 


Piedras St., Fl Paso 
11/8, awarded 11 

Tex Alvin r 
Co., Blectri« tide ort W 
tion, exten i 
lighting 
ooo 

Tex., Dallas 
Dallas Pow 
transformer stat 
trial Dist wn forces pprox 

Washington -Ronnevill 
827 N.E. Oregon S8t.. Pe 
etr 766 m Columbia-Grand ¢ 
4 220-kv tranen nm } Doug 
and Okanogan Counties, Spe« 

Smith €& , t "er 


light and power x 


Approx. $90 


nar . 
$850,000 
Power Adn 
rtland, Ore 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Minn., Babbitt Reserve Mintr 
Reput Steel ‘ort Repub 
Cleveland, O , Armoo Site 
Arn Ave lleton ta 

lot plant, openir nir t 
towr $7,400,000 or 
47 nm rallr d, loading 
harbor, Peaver Ba 
64° 000 A090 

NWN. @ Trenton 
Docks Annex Arling 
Chigh reassure ?t 
NOY 367 $4. ‘ 

Bor 187 Market St 

Tex Fert Point 
America, Fort Point 
a m producing 

87.000 ,000 

Tex Houston Port ¢ 
port termina ‘ re tra P 
near Morxans |! $5,000,000 
Heavy whe eng 


Low Bidders & Contracts 
Awarded 


m4 Wallace 
Inc. 44 Leonar 
textile var t 
thet! yarns t i Sar 
Box J-1, Greer ore gs,000,000 
eo « Aitken-—U : tomic Energ 
Com 1901 Constit 
Wash. DP Cc 
and perate plant 
H-bombs, to FE. I. du 
@ Co.,, du Pom Bide 
Approx $£40,000,000 


award 
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The meters shown above are measuring 
every drop of Bunker C fed to the . 
oil-fred turbines in a large eastern 


power plant*. 


Here's why 


1. To provide accurate fuel cost 


per kilowatt-hour. 


2. To indicate whether or not the turbines 
are operating at top efficiency. 


These Bowser Xacto meters are on 
the job because they are... by 


rformance . 


. the world’s most 


dependably accurate meters. 


*Name on request. 


You can accurately determine 
kilowatt-hour oil costs and 
check boiler efficiency with 
Bowser Xacto meters. Write 


today for full facts. 


te) A) 2 aL oe 


GAS OIL METERS 


Bowser meters are also widely used 
in gas plents te accurctely check 
gas oil consumed in scrubbers. 


DIESEL FUEL METERS 


Many plants using diese! engines for 
power generation use Bowser Xoctos 
to check diese! fuel consumption. 


ne eh 


GHTON A 
NE 2, IW 


VEN 
o1 
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Switch Performance 


i 
Jem (Continued from Page Bl) 
ee ee eZ i an 
eel 


rent interrupted at the time of open- 
ing will give the loop impedance. This 


C oy Terr ES value will be applicable to the circuit 

| regardiess of the value of current to 

} ane CROS S ARMS be interrupted by the horn-gap switch 
at some other trme 

| Pentachlorophenol Treatment As an additional convenience, hori- 

z . zontal guide lines representing allow- 

for Cleanliness and Longer Life vie sate reaches for switch types and 

e construction in common use have been 

R. G. HALEY & co. added to Fig 6. These indicate di- 


Spitzer Building - Toledo 4, Ohio = —“et!'y whether a particular switch, de- 


pending on its clearance, can be safely 


TRANSMITTERS 
& INDICATORS 


2 
operated or not. In determining these 


values “Allowable Safe Reach” has 
been arbitrarily assumed as one foot 


less than minimum phase-to-phase or 
: : ; \ ; phase-to-ground clearances. This one 
FOR ACCURACY & RELIABILITY ; ' 


SYNCHRO r ' foot margin is however a matter of 


operating judgment and it may be 
SIGNAL TRANSMISSION SYSTEMS ‘ . possible to dispense with it on the 


Turbine Order ° Loed Indicating : bad basis that an arc would have to ex 
Liquid Level © Roll Level © Gos Holder 4 . 
Valve Position © Door Position 


a . / . , to ma i gs a the vee clear- 
Se ates : ance. Possibility of the combination 
SIG-TRANS, INC. 


of such wind direction with no cir- 
AMESBURY, MASS 


tend directly across the most critical 


clearance distance and back in order 


cuitousness of the arc is remote, and 
of course, some factor of safety has 


already been added in drawing the 


. . upper envelope (the limit of probable 
HUGHES No. 2501 a er: 
WIRE MOULDING 


a It is recognized that there are limita- 


tions in developing theoretically firm 

conclusions from the test data. Per- 

’ . fdrmance of additional tests under 
Write For controlled atmospheric conditions, 
Descriptive Bulle- such as could be obtained indoors 


tin On Other Hughes would be very desirable to evaluate 


. presently indeterminate factors. How- 
Ground Wire Moulding 
‘ ever, it is anticipated that this appli- 


cation of probable reach limits to 


Ss 7. 
en 
HUGHES ¢ HUGHES Pat) OTHERS horn-gap switches will give satisfac- 


SEWARD \ Z NEBRASKA torv criteria of what the switches can 
' ad do in service 


BUY Microwave Dependable 


(Continued from page 87) 
Simplified Anti-Corrosive . 
Paint Systems all the U. S. Saving 

Self priming and interchangeable, Subox 
& Subsclox lend themselves to simplified 
end hermoniovs meintenance point sys 
tems — since all vorieties hove one distinc 
tive basic pigment, chemically active sub and Special Switching . . . The super- 
oxide of lead (PbO) 


Subo t de maximum protection visory equipment for which the micro- 
x points provi ximy 
ore avoillable in @ range covering all KEEP wave provides the connecting link 
phoses of the electrical industry 


tween the transmitter and receiver at 
Bonds you can each location 


uses a coded sequence of four fixed- 
all the U. S. Savings Bonds frequency tones I xperience showed 
that random noise in a receiver when 

you buy 


the carrier signal was off could reach 


the right combination of frequencies 
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and time sequence to cause an unau- 
thorized action of the control equip- 
ment. To prevent such an operation 
a Carrier-operated relay incorporated 
in the receiver removes the audio in- 
put to the control equipment when the 
carrier from the transmitter at the 
plant is switched from one switching 
station to the other 

Of considerable importance in the 
operation of microwave equipment is 
a clear line of sight between sending 
and receiving ends 


Percentage-Type Relay 


(Continued from page 97) 


rent transformers provide relay cur 
rents for all types of load and fault 
conditions. For a normal load condi- 
tion or a through fault, the relay cur- 
rents are balanced and no operation 
results. For an internal fault, the cur- 
rents in the relay coils at each ter 
minal become unbalanced, with the 
result that both terminals are tripped 
for any type of internal fault 

In order to provide reliable opera- 
tion on heavy through fault conditions 
it is necessary to carefully match the 
current transformers at both ends of 
the line. Since the current trans- 
formers must provide the voltage 
necessary to circulate current through 
the pilot-wires there will be a tendency 
for the current transformers to satu- 
rate on heavy through faults. If the 
current transformers at the two ends 
do not saturate to the same degree, 
an incorrect operation may result 
Other possible sources of trouble are 
the effect of de transients, residual 
magnetic effects in the current trans- 
formers, and unbalances in the relay 
circuit due to variations in pilot-wire 
resistance because of temperature 
changes. In the company’s 12,000-v 
distribution system, the 3-phase short- 
circuit currents may be as high as 
12,000 to 15,000 amp or 20 to 25 
times the rated capacity of the cir- 
cuits. Also, due to the relatively low 
resistance of the system, the circuits 
are subject to severe dc transients 
These heavy fault currents and de 
transients represent severe conditions 
which may lead to incorrect tripping 

Although these sources of difficulty 
existed, the relay system gave very 
reliable service over a long period of 
years, until the problem of using dif- 
ferent types of equipment arose at 
the two ends of the line 
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The standard of 
the industry for 
@ quarter century 


TYPE B-1408 
WATERPROOF 
FREEZEPROCF 


The Superior Heavy Duty Disconnecting Switch Interlock 
provides the ultimate for safety in outdoor switching sta- 
tions. Designed for application to outdoor gang or group 
operated disconnecting switch mechanisms for positive 
locking of the disconnecting switch in either the open or 


closed position or both upon removal of the key from the 
Interlock. 


ADVANTAGES 


@ Made entirely of non-ferrous materials 


Completely protected against the entrance of moisture within 
the Interlock and therefore freeze-proof 


Designed as a complete mechanism within itself thereby not re- 
quiring the construction of adapter plates or other extraneous 
parts. 


Ruggedly built to withstand the gaff of severe service conditions 


Write for catalog or ask us for specific suggestions on the type of 
Interlock best suited to meet your own current protection problem. 


Authorized and Exclusive Service Representatives for the 
Bendix4ory Interlock System 


Canadian Distributor: Canadian Line Materials, Ltd., Toronto 13, Canada 
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so future copies of ELECTRICAL 
WORLD will be delivered 
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advised your local Post Master 
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important mail doesn't go 
astroy. 

Both the Post Office and we 
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Cole Cormichoel, johe Wiley & Sons, inc. $8 50 
eoch 


neering 


Physicol Tables 


Handbook of Chemistry ond Physics By C OD 
Hodgman Published by Chemical Rubber Publish 
ng Co, Cleveland, Ohio. 2879 poges 
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evision servicing w 


and their 


t 
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Then follow the details of set alinement 
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f immediate difficulties. The final quarter 
eat r ‘ hooting and how to do 
yetematically and effectively for preva 
ng types f nets Nources of interferer 
ur Distortior ar identified and 


f. 1 
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BOX NUMBERS count os | line edditionel in The advertising rete ts $11.25 per inch for all 
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words @s © line trect bests. Contract rates queted on request 
INDIVIDUAL EMPLOYMENT WANTED = " NT 1 ¢ H made 

displayed advertising ate <aphal af ate GHCOUNT of 10%) © fel sapmeet bs AN ADVERTISING INCH is measured ¥% inch 
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ELECTRICAL DESIGNERS 
ENGINEERS —DRAITSMEN ; ENGI 
Men with experience in blast furnace 


and rolling mill design preferred. Job ELECTRI . 
rand pty Ace Drege + CAL - MECHANICAL - STRUCTURAL 
yrs eg age) Bott OO Openings in Ohio offices offering long term employment with good salary for 
haeeanetaia ' qualified Group Leaders, Designers and Draftsmen experienced in one or more 
of the following phases of industrial plant design: 


* 


py ggeercee, : Sree Denner Electrical Power, lighting leryouts and electrical controls. 
VN Michigan Ave ‘ 
SCO: 68 Post St Mechanical Plant icyout. process piping. conveyors, heating and ventilation. 
boiler houses, process equipment layout. refrigeration, plumbing. 

POSITIONS VACANT tanks and vessels, packaging equipment, special machinery and 

equipment. 
eS te nee Structural Structural stee] and reinforced concrete. 
t r and | 


‘= Please submit complete resume stating experience, education. salary required 
re 


rid. and availability date. 


N supervising THE H. K. FERGUSON COMPANY 


2s Engineers and Builders 


saad The Ferguson Building, 1783 East 11th Street Cleveland 14, Ohio 


WANTED 


GRADUATE ELECTRICAL | | ATOMIC POWER 


METER ENGINEER Westinghouse Electric 
eo pt ee eae Corporation 
Excellent opportunity with well estab- 


lished medium sized company. Immediate Openings 


P-8104, Electrical World 


330 W. 42nd St., New York 18, N. ¥ For Experienced 


Senior and Junior Engineers 
SELLING OPPORTUNITY OFFERED 


ESMAN WANTED x on elect 1 WANTED ° Circuit designers. sequence 


anufact control and regulating sys- 
7 Experienced Underground tems. 


Design Engineer 
9 3 Designer of amplifiers for 
Continued on following page) — ean ee ee oe. —- indication. detection and 

velopment of enderground distribution systems. control functions. 
77 } Must alse have knowledge of and experience in 
the operation ef undergrourd distribetion systems. 
EXECUTIVE ENGINEER Permanent position with excetient eppertositien 10 Designer for servosysterns in 
i dit izatien Hicants should 
coety Oy totter grine toll Getnite of edusation, on- the instrument range. 


perience and salary desired. Ali replies considered 
Thoroughly familiar with public utility opera confidential, Reply 


tions and planning. Desires comnection with For application write 
progressive organization as general manager P-$241, Electrical World 

chief engineer, or equivalent position. Grodu 330 W. 42 St.. New York 18, N. Y. 

ate, registered professionel engineer and 


ALEE. member. Post graduate studies im Manager, 


management, finance ond engineering 25 
yeors experience im conitruction. engineering ELECTRICAL DESIGNERS Technical Em lo ment 
ond manogement of electric utilities. Good p y ’ 
personality, excellent health, morried, age 46 er eee Perron Goren Tangs, MANS 

¢ h Prefer Southwes hb PEN! L ICAL ENGIN _ 
Ia wuwia DESIGNERS WITH FOWIR PLANT AND IN 306 FOURTH AVE. 
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Graduate 
ENGINEERS 


GOOD 
OPPORTUNITIES 
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INSTRUMENTATION ENGINEERS: 
Five or more yeare of progressively aim 
cult experience in Instrument Research 
Development or Design. Must have broad 
and therough knowledge of instrument 
theory and application Should have some 
knowledge of Chemical Equipment and tte 
operation. Must be graduate 


POWER EVOINEPRS: Must have Sve to 
fifieen yeare experience in some of the 
following: operating, testing and meatn 
taining power plant equipment, supervise 
ing power plant operations, making coat 
and evaluation studies, heat balance 
work, pewer cost accounting, design and 
layout of power plants. and the selection 
and tnetaliation of power equipment 
Must be graduate 


ATR CONDITIONING ENGINERFRA: At 
least 7 years’ experience in selection and 
operation of heating alr-conditioning 
ventitating and refrigeration equipment 
Well versed tn the theory of thermody 
namics. fuld flow and heat tranefer For 
consulting evaluation, and economic op 
eration services Must be graduate 


ELECTRICAL UNGINEERS: Most have 
eight to twelve years broad and thorough 
experience in electrical destan and oper 
ating probleme of Industrial plants with 
therough knowledge of scelection, instal 
lation, ecenominal operation and main 
tenance of electrical equipment Must be 
gradwate 


MECHANICAL IMPROVEWENT FNOGI 
NEERA: Five or more years’ expertence 
in Machine Dester and Developmen 
Mechanical tmprovement work involving 
Strees Analyste, Labrications, Vibrations 
ana Fiuid Dysamice with Mechanicai 
Equtpment euch as Purnpe Compressors 
Agitatore, Bearings, Drives. et Must be 
able to apply higher mathematics tn so 
lution of mechanical prob! 

consultation and evaluation w« 


MAINTENANCE ENGINEERS: Five 
ten years in planning maintenance work 
establishing manpewer and matertal re 
juirementsa, echeduling and controlling 
work Mest be thoroughly familiar wit? 
Machine and Hand Toole used tn Plant 
Maintenance Work. Must have supervtrod 
persons doing maintenance work Vue 
be graduate For consultation work 


Give experence, education, age, references 
personal history. solary received and salary 
expected Please be complete and specific 


ALL INQUIRIES WILL BE CONSIDERED 
PROMPTLY AND KEPT 
CONFIDENTIAL 


E. |. du Pont de Nemours & Co. (lac.) 


ENGINEERING DEPARTMENT PERSONNEL 
Wilmington 98, Delaware 


FOR SALE 
1 GENERAL ELECTRIC 


SYNCHRONOUS FREQUENCY 
CHANGER 


MOTOR GENERATOR SET 


2 Unit 3 Bearing, consisting of: 


1 ATB-Frome 9858S 1 Type 9845 
12 Pole—-600 KVA  ¢ Pole — 800 HP 


65 PF—390 KW 


Volt 550 Volt 
3 Phase 120 Cycle 3 Phase 60 Cycle 
AC Generator Synchronous Motor 
complete with 


2 Exciter Field Rheostats Line Reactor for 
Reduced Voltage Starting, Switchgear ond 
Instruments 


@ installed New 1948 

@ Set up as operated 

@ Used Less Than One Yeor 

@ Excellent Condition 

@ Can be converted to 140 cycies 


PRODUCTS COMPANY, IC. 


P. O. Box 70 Woonsocket, R. I. 


WAME YOUR OWN PRICE 
MUST SELL AT ONCE— 


COAL PULVERIZING EQUIPMENT 


consisting of 


COAL CRUSHER—BONNOT 
Size 24” x 30” 
2-rolls 
with 30 HP AC motor 


COKE CRUSHER BRAUN 


Cap. 800+ per hour 
with 4 HP AC motor 


COAL DRYER—McNEIL 
Size 5’ dia. x 50° long 
Weight 26,4003 
with 15 HP AC motor 


STILL IN ORIGINAL LOCATION— 
IMMEDIATE SHIPMENT 
Investigate! Make Offer! 

McKees Rocks 


Industrial Enterprises 
Nichol Ave., McKees Rocks, Pa 


Phone FEderal 1-0746 


NEW 
rveranteed Rebuilt 
GENERAT 
NOW IN STC 


meme. ere 


Box 756 Utrera) 


“EMPLOYMENT: ‘SERVICES 


SALARIED POSITIONS $3. 600 to $25,000. We 
offer the original personal employment serv- 
ice (established 41 years). Procedure of highest 
ethical standards is individualized te your per 
sonal requirements Identity covered, present 
position protected. Ask for particulara KR. W 

| Biaby, Inc 262 Dun Bidg.. Buflaic 1, N. Y 


| SALARIED PERS INNEL, $3,000- $25,000 This 
j confidential service established 1927 is 
| geared to needs of b gh grade men who seek 
change of nnection under conditions assur 
f empicyed, full protection te present 
Send name eand address only for 
Personal consultation imvited. Jira 
Thayer Jennings, Dept. L. 241 Orange St 
| New Haven, Conn 


- 


UL. 5. Government 


UNITHD STATES DEPARTMENT OF 
THE INTERIOR, Bureau of Reclam r 
Sealed bids (Specifications No. Ds- 3253) 

| be received by Bureau of Reclamation, 

orad January 16 19 and 
opened for furnishing one 
to 34 KY i-phase power 
kVa 22,900 to 
transformer two 
iit break 
' switches 
and fuse 11 v itning « rs; and 
rument transformers for Willard 
Grande Project 
Dy ery is desired 
For particulars 
Bulliding 1 
“ederal Cente Denver Colorado 
MICHAEL W. STRAUS, Commis 


USA—PATENT 


for sale 
Novelty, MULTIPLE ELECTRIC PLUG. at 
taching to electric cable. Write to 


Box OFA 3730 CH 
Orell Fissti-Annonces, Zurich 
Switzeriond 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 


PIERCE CABLE CO. 
2670 Clybourne Ave Chicago 14, Iilinois 


PRICED FOR QUICK DISPOSAL 


TRANSFORMERS, 
» Cy., 12000-2300 V 
‘ nd n 
$3500.00 FOR Southwest 


The Stephen A. Douglass Co. 
630 Fort Washington Ave., N. Y. 33, NM. Y. 


MOTORS, GENERATORS, 
TRANSFORMERS 


eg 


im hah 


7O—3 KVA. double gap. internal primary fuse 
new and enused transformers § in 
2 grounded Y/7200 t 
Was Type HEF‘, ’ 
18.000 the 4A CWO i * averaging 300 ¢ 


paseneer we plus snowmobile 
PANHANDLE RURAL ELECTRIC 


MEMBERSHIP ASSOCIATION 
Alliance, Nebraska 


&4 Grant 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 


December 18 


Two Rector St., New York 6, N. Y. 
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FROM AVAILABLE STOCK 
A.C.POWER 


TURBO GENERATORS MOTOR GENERATOR SETS 
Qu KW Mate : 3 ph. 60 cy 
2-7 OR 


3-150 K.W. DIESEL oe 
GENERATOR SETS oie 


Buckeye—600 r.p.m.—med- me oem yan 

wm speed Westinghous e SYNCHRONOUS CONDENSERS 
KVA Mabe Type Votes Speed 

generator—440/3/60—com- 3s oe 200 4359 


600 
Tec 3iha, 418 wo 
2 T20 


orogeny at | BELVE A COMPANY, nt 
new--used aly 50 hours. ii slide nec paceman ouch 
IMMEDIATE. DELIVERY 


atnoa awa cess DIESEL POWER 
BOSTON METALS C0. IMMEDIATE SHIPMENT 


313 E. Baltimore Street UNIT CAPACITIES—-10 TO 1875 KVA 


A.C.—S50 AND 60 CYCLES 


Baltimore, Md. VARIOUS VOLTAGES 
LE 1900 CU 5050 


4 SEEESEEE 
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O#4848000 
egeregrrr 
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Whee 


sett 
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GE 
AL C& : 
Pits Otae 


en er ere 


Ea 


A PARTIAL LISTING OF OUR INVENTORY 
vA 


Bessey 8 ee 
Re pte 


FOR SALE 


By University of Kentucky, Surplus Eleo 


trical Equipment, on let basis, follows J AVAILABLE 
by i : bade : as D.C. UNITS ALSO 


Let. Me. 1_—Tranaformers saan v A. G. SCHOONMAKER COMPANY, INC. 


we CBS—single phase—4 wire—60 ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 
on. 
$—Westinghouse—-50 yor VR—Dry. 
3 Allis Ghalmere00 EVAL" /240 V— 
type CBS-—-single phase—4 wire—60 


cycles. 
—-fonarat Electric—100 KVA—2400/4160 
~Y-¥-120/240 = V- f= | HS- Form 
wis. -single phase—-4 wire—60 cycies. 
2— Allis-Chalmers— 150 KVA—2400/240 V 
phase—4 wire— 


cy 
6—Westinghouse—s00 KVA—2400/480 
YSives St inne aoe ae TRANSFORMERS MOTOR GENERATOR SETS 


: 2—~1500 KW G.E., s00v, 600 # 
Lot Ne. 2 1808 KVA ee. 8 Ou. sieey, sey Pyrasot 
need a Ph. 4150V, 
12—Bull dog Elec. Mig. arnt, F.4 atone KVA GEL, S Ph, ssev, 2 Ph, 9000V 2— 150 KW GE 125/286v, 1200 RPM, 
zoel —3 pole “saftotuse ty j— 500 KVA Kuhimas, | Ph. 4/80V, 7ie0v Sys 
witches pane)—trim—fuses. 4. 400 KVA G.E.. | PR. 6000, 23604 See. SLIP RING MOTORS 
ae 3 . “or 3: 250 KVA Maloney, | Ph., 13.800V, 240/480 See t—2008 WE OE. uy. aay gee. 
a tor Contro! icle—Cat. - KVA G.E., | Ph, . 249/800 a 
£38F phase—80 cycles—cireuii ee Gan Ca, cae SYNCHRONOUS CONDENSER 
voltage 460: 225 DAV-—with Pyranol . 75 KVA G.E., 3 Ph., 2400V, 240/480V See. 12508 KVA Whee, 720 RPM, 2280V with 0.C. 
Equi ote aexdniinies ania an “ty Large Stock of A.C. aad DC. Equipment 
mtucky—Lexington, Kentucky. 
oa information contact }. & 
Electrical Engineer 


Sealed Bids will be received by: Ti A ANSEFOT ny % 
University of Kentucky ‘tee v4 rS . r y} s 
Lexington 29, Kentucky 

Frank D. Peterson, Comptrotier 


‘Administration Building BOUGHT AND SOLD 
$e os, Soom G0 Be: cae: VE We carry a large stock of transformers, 
and invite your 


inquiries. 
eer PIONEER TRANSFORMER REBUILDERS 
© for evry industrial and power « We rewind, repair and redesign all makes and 


Serer SF ecient sizes. One Yoor Guorentes. 
« ® ordia y your 
2 ee ee eee | THE ELECTRIC SERVICE CO., INC. 
UNIVERSAL Wise end Cable Co “AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
70 WN. Clybourn Ave., a 14, 1M. SINCE 1912 CINCINNATI 27, O10 


| 
: 
{ 
r 
| 


ELECTRICAL WORLD © December 18, 1950 





LETTERS TO THE EDITOR 


Post-Election Questions 


To the Editor 
Now that the 


campaign oratory has 


ceased and Ahe vote have beer 


countec ut might be well for utility 


industry executives to consider a few 


angles of the socialized electric power 
controversy 

1. Although Democrats often cited 
federal power projects as an outstand 
ing accomplishment of the administra 
thon, in only two or three instances did 
Republicans 


part of the 


point to them as being 
dministration’s trend to 
ward 


2. In no case did a R 


socialism 
public ul 
speaker point out the vast sums of tax 


money spent on federal projects 


injury they are doing to private enter 


prise, the unfair discriminatory prac 


tices they indulge in, their complet 


socialistic nature, or the extent to 


which thev are being 


the whole I 


extended over 
mited States 

This is the more remarkable since 
almost every 


to the 


speaker called attention 


threat of socialized medicine 
which so far is only a suggestion, and 


to the Brannan plan for controlling 


farmers and their prices—which i 


iso only a proposal The one great 


socialistic scheme on 


which the gov 
ernment has re 


gone to town 


md which has already destroved sev 


eral laree utility companies and in 


ured many others, was almost 


Why? 


utility 


com 

pletely ienored 
Perh ns the 

do we i! tot ike i sh t 

hook Th 


ob of putting their 


ical nrofession’s doctors 


have done a cood 
ore the public 

Publ 
ct of 


The A 


ectric power was the sub 


Town Meetine Of 


Manv false or mis! 


ecent 

riding 
nts were made byw th 

socialized electric 


power, while the 


ifwainst public power wa 


weak 


ity *Kecutiv 


4 very manner 


tempt was made to s 


of 


Why”? 


ip public 


“nublican memb 
S. Senate 


monthly 


pronposed to “im 
macavine that 


an ticle criticising { 


power pr 


ojyects The 
written Dy a 
ron The facts stated 


defended by the 


article was well 


former governor of the 


have never 


utility industry 


past clection we have seen 


t the voting public thinks of social 


mand communism. But most voters 


maim pitifully ignorant of the evils 


he administration's 


Why’ 


public electric 


power schemes 


H. T. Wilson 
Huntington. Wo Va 


Lineman in Jeopardy 


lo the Editor 


R's of Safety, Oct 9th. The 
your Lineman on 


i lottle dr essing 


person il observa 
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1S his life in donger? 


would tend to detract trom 

yf the article 

yn skinning 
tal hook 
netal hook 


attached 


knife 


i A 


tool I'm not sure 

ir violate the 
1 Workers Safety Rules of the 
Washington 


not in a good 


rope ts too long 


ugh un the po 


nditions cause him t 


ul increase his chanc 
stramime his musc 


ntended to he 


December 18 


tive and in no way to make tun of the 
picture 
L. W. Stockwell 
Crew Dispatcher 
Puget Sound Power & Light Co 
1 120 


Seattle 55, Wash 


wos F 


Note 


lineman?) 


(Editor's Anvone wish to de 


fend our 


More Power for Hay Drying? 


lo the Editor of Electrical World 
The picture story “Farmers in Ole 
Virginny Like the Electric Hay Dryer 
23 Electrical World is 
worthwhile de 


More power to you and 


m the October 
fine plug for a very 
opment 
curing The latter is 


what I 


mow hay 


xactly want to ask about 


more power to mow hay curing 


because ul soing to be needed 
Those Virginia 
drying the 


nay But 


farmers are probably 


usual temothy and clover 


what about the unusual 


kinds of hay, not so widely grown 


now but which will become more and 


nore learn of 


ther 


Take ladino. for 


important as farmers 


values’ 


instance. It has a 


very high protein content, but ts ex 


tremely sappy: morsture content runs 


high as 80 nd averages about 


‘ 40) 


has to be dried down to 


over 40 morsture 


For instance take a farmer who has 
for 3 or 4 vears and 
with it He 


fine feeding value of ladino 


had a hav drver 


s well pleased hears 
ibout the 
ind decides to switch over from tim 
Then he finds that 


he 20.000 cfm of au 


ohy and clover 
at atmospheric 
drver 


emperature delivered by his 


n just won't drv the ladino down 
nouvh 


The wwer to that 


What's he going to do? 


question ts up 


+} 


1 power companies and others 


promoting farm. electrific: 
Possibly the 


Henry 
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Let’s Look at the 


‘MK-40" Contacts 





Thruout the entire range, 
7 Sto 240-kyv., the “"MK-40 


r. smoother 


from 400 to $000 amperes and trom 
has many outstanding teatures, all 
Most 


vital of these are the high pressure silver-to-copper contacts at 


essentual to Rive bette and easier operation 


both ends of the floating tubular blade—the simple and logical 
way to eliminate flexible shunts. Their design is of primary im 
portance on an outdoor air switch ¢ xposed co year-round weather 
atmospheric conditions 


aod corrosive All parts are in plain 


view tor visuai inspection 


4 
Pien view of 1200 


empere “MK-40". 
















Close-yp showing mul- 
tipie Jeat pressure 
epplyihe springs ond 
separate current car- 


rying ¢entact shoes. 


rs eng. Bn 





Arrangement of contact 
shees and springs at , 
hinge end is identical to =~ 
the conféct end. : 


Ask for Publication 4807 


ONLY THE ''MK-40" HAS ALL THESE FEATURES 








ane 


1. Identical high pressure contacts at both ends of the 
blede are backed by sturdy beryllium olloy springs. 
Current carrying function is independent of the pres- 
sre applying members to take full advantage of the 
electrical and mechanical characteristics of the mote- 


apsewwte minimum. Rolled or drawn sections ore used. 
Hinge pins carry no current. 


4. Contact material is © good heat conductor with 
Senate Sunes fe CONE Gree Dae. OerereS ender 


rials used. short circuit. 
2. Large spring deflection maintains constant contoct 5. Metals ot the peiet oP eatactiare diver-to-copper 
pressure over o long period cf years. There are no to resist corrosion one! abr orion. 


other springs or moving contact surfaces; no smell 
ports. 


3. Current interchange wrfoces are reduced to an 





) FACTORY rian ee 


ELECTRIC 
AT aA 


Pius of course—smooth ease of operation with blade 
vader full control ot off times; locking in both opened 
or closed positions. 


WHEN YOU WANT THE BEST IN HIGH VOLTAGE SWITCHES SPECIFY THE '‘MK-40’’ 


DELTA-STA 


TRIC*T REPRESENTATIVES IN 








THE FOLLOWING ¢ 


kia 


Used Is years, oil goes right back on the job 


@ In 18 years of operation, the original fill of 


NONPAREIL Turbine Oi) was never removed trom this 2500-KAW 
turbine at the University of Michigan power house Neutraliza 
tion numbers always stayed below 0.07 mg. KOH / gm. Tests of 
oil samples showed no deterioration of the lubricant 

Recently, the turbine was shut down for inspec- 
tion and general overhaul. Operators drained NONPAREIL from 
the unit and took a close look at the oil system. They fownd no oil 
de possts, no evidence of rust, and not corrosion. The oil itself 
was in excellent condition and after centrifuging it was returned 
to the curbine for continued use 

You, too, can obtain such lubrication advantages 
By switching to NONPAREIL Turbine Oil, you can eliminate oil 
acidity troubles and oil systen mce and tor all 


These benetits are not only indicates th perience of others 


but are backed by the written gu you receive that NON 


PAREIL will last as long as the turbine and that its acidity will 


stay below 0.15 mg. KOH/gm 

A Standard Oil lubrication specialist will be 
glad to supply you with actual case histories of utility opera- 
tions on which Nonpareil Turbine Oil has reduced lubrication 
costs as much as 68°¢. To arrange for his visit, write: Standard 


Oil Company (Indiana),910 S. Michigan Ave., Chicago 89, IIL, 


Nyaa 
WT Me) 


STANDARD OIL COMPANY (INDIANA) 





